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ADVERTISEMENT. 


HE Committee appointed by the Royal Society 
to direct ithe publication of the Ph:/s/ophical 
Tranſactions, take this opportunity to acquaint the 
Public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in ſeveral for- 
mer Tranſactions, that the printing of them was al- 
ways, from time to time, the ſingle act of the re- 
ſpective Secretaries, till the Forty- ſeventh Volume. 
And this information was thought the more neceſſary, 
not only as it has been the common opinion, that they 


were publiſhed by the authority, and under the di- 


rection, of the Society itſelf; but alſo, becauſe ſeveral 5 


authors, both at home and abroad. have | in their writ- 
ings called them the Tranſaclions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereſt themſelves any further in their publication, 
than by occaſionally recommending the revival of 
them to ſome of their Secretaries, when, from the par- 
ticular circumſtances of their affairs, the Trunſactions 
had happened for any length of time to be intermitted. 
And this ſeems principally to have been done with a 
view to fatisfy the Public, that their uſual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 
firſt inſtitution by the Royal Charters, and which they 
have ever ſince ſteadily purſued. 5 
But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought adviſeable, that a Committee of their Mem- 
bers ſhould be appointed to reconſider the papers read 
before them, and ſelect out of them ſuch, as they 


a 2 ſhould 


ADVERTISEMENT. 
ſhould judge moſt proper for publication in the future 
 Tranſa&ions; which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or ſingu- 
larity of the ſubjects, or the advantageous manner of 
treating them; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 
1 contained in the ſeveral papers ſo publiſhed, which 
1 muſt ſtill reſt on the credit or judgment of their re- 
3 ſpective authors. pu: 

It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſhed rule of the Society, to which 
bs they will always adhere, never to give their opinion, 
= | as a body, upon any ſubject, either of Nature or Art, 
1 on. that comes before them. And therefore the thanks, 
7 which are frequently propoſed from the chair, to be 
= given to the authors of ſuch papers, as are read at 
WE their accuſtomed meetings, or to the perſons through 
35 whoſe hands they receive them, are to be conſidered 
* in no other light than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society ; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheſt applauſe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to ſuch reports, and public notices 3 
which in ſome inſtances have been too lightly cre- 
dited, to the dithonour of the Society. 
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I. Remarks upon the Mature of the Soil of 
N aples, and its NV cighbourhoed ; in a Letter 
from the Honourable William Hamilton, 
His Majeſty's Envoy Extraordinary at 
Naples, 10 Mathew _ M. D. Sec. 
MS: 


8 1 R, „ 
5 Naples, Oct. 16, 1770 


Read Jan. 10. 17. 24 A _ CCORDING to your deſire, 
Sy She I loſe no time in ſending you 
ſuch further remarks as I have been making with 
ſome diligence, for fix years paſt, in the compaſs of 
twenty miles or more, round this capital. By accom- 
panying theſe remarks with a map of the country 1 
deſcribe, and with the ſpecimens of different mat- 
ters that compoſe the moſt remarkable ſpots of it, 
Vol. LXI. B I do 
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1 do not doubt but that I ſhall convince you, 


as I am myſelf convinced, that the whole circuit 
(lo far as I have examined) within the boundaries 
marked in the map, is wholly and totally the pro- 
duction of ſubterraneous fires; and that molt probably 
the ſea formerly reached the mountains that lie be- 
hind Capua and Caſerta, and are a continuation of 


the Appennines. If I may be allowed to compare 


{mall things with great, I imagine the ſubtertaneous 


fires to have worked in this country under the botrom 


of the ſea, as moles in a field, throwing up here and 
there a hillock, and that the matter thrown out of 
ſome of theſe hillocks formed into ſettled volcanos, 
filling up the fpace between one and the other, has 


compoſed this part of the continent, and many of the 
iſlands adjoining. 


From the obſervations I have made upon mount 


Etna, Veſuvius, and its neighbourhood, I dare lay, 
that, after a careful examination, moſt mountains 
that are, or have been volcanos, would be found 


to owe their exiſtence to Ghterrancons fire; the 


direct reverſe of what I find the commonly received 


opinion. 
Nature, though varied, is certainly i in general uni- 


form in her operations; and 1 cannot conceive that 


two ſuch conſiderable volcanos as Etna and Veſuvius 
ſhould have been formed otherwiſe, than every other 


conſiderable volcano of the known world. 1 do 


not wonder that ſo little progreſs has been made 
in the improvement of natura] hiſtory, and parti- 
cularly in that branch of it which regards the 
theory of the earth; nature acts flowly, it is difficult 
to catch her in the fact. Thoſe who have made this 

ſubject 


TH 


ſubject their ſtudy have, without ſcruple, undertaken 
at once, to write the natural hiſtory of a whole pro 
vince, or of an entire continent; not refleCing, that 
the longeſt life of man ſcarcely affords him time to 
give a perfect one of the ſmalleſt inſect. 

Jam ſentible of what I undertake in giving you, 


Sir, even a very imperfect account of the nature of 


the ſoil of a little more than twenty miles round 


Naples: yet I flatter myſelf that my remacks, ſuch 


as they are, may be of ſome ule to any one here- 


after, who may have leiſure and inclination to follow 


them up. The kingdom of the Two Sicilies offers 
certainly the faireſt field for obſervations of this kind, 
of any in the whole world; here are volcanos exiſt- 
ing in their full force, ſome on their decline, and 
others totally extinct. 


To begin with ſome degree of order, which is 


really di Kult i in the variety of matter that occurs to 


my mind, I will firſt mention the baſis on which I 


found all my conjectures. It is the nature of the 
ſoil that covers the antient towns of Herculaneum 
and Pompeii, and the interior and exterior form of 
the new mountain, near Puzzole, with the ſort of 

materials of which it is compoſed. It cannot be de- 
nied that Herculaneum and Pompeii ſtood once 
above ground; though now, the former is in no part 
| leſs than ſeventy feet, and in ſome parts one hundred 


and twelve feet, below the preſent ſurface of the 
earth; and the latter is buried ten or twelve feet 


deep, more or leſs. As we know from the very 


accurate account given by Pliny the younger, to Ta- 
citus, and from the accounts of other contemporary 


authors, that theſe towns were buried by an eruption 
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of mount Veſuvius in the time of Titus; it muſt be 
allowed, that whatever matter lies between theſe cities 
and the preſent ſurface of the earth over them, muſt 
have been produced fince the year 79 of the Chriſtian 
ra, the date of that formidable eruption. 
Pompeii, which is fituated at a much greater 
diſtance from the volcano than Herculaneum, has felt 
the effects of a ſingle eruption only; it is covered 
with white pumice ſtones mixed with fragments of 
lava and burnt matter, large and ſmall; the pumice 
is very light, but I have found fome of the fragments 
of lava and cinders there, weighing eight pounds. 
J have often wondered that ſuch weighty bodies 
could have been carried to ſuch a diſtance (for Pom- 
peii cannot be leſs than five miles, in a ſtrait line, 
from the mouth of Veſuvius). Every obſervation 
confirms the fall of this horrid ſhower over the un- 
fortunate city of Pompeii, and that few of its in- 
habitants had dared to venture out of their houſes; 
for in many of thoſe which have been already cleared, 
ſkeletons have been found, ſome with gold rings, 
ear rings, and bracelets. I have been preſent at the 
diſcovery of ſeveral human ſkeletons myſelf; and 
under a vaulted arch, about two years ago, at Pom- 
peii, I ſaw the bones of a man and a horſe taken 
up, with the fragments of the horſe's furniture, which 
had been ornamented with falſe gems ſet in bronze. 
The fkulls of ſome of the {keletons found in the 
itrcets had been evidently fractured by the fall of the 
ſtones. His Sicilian majeſty's excavations are confined 
to this ſpot at preſent ; and the curious in antiquity 
ma y expect hereafter, from ſo rich a mine, ample 
3 tor their differtations : but I will confine myſelf 
tO 


TB, 
to ſuch obſervations only as relate to my preſent 
ſubject. 


Over the ſtratum of pumice and burnt matter that 


covers Pompeii, there is a ſtratum of good mould, of 
the thickneſs of about two feet and more in ſome 


parts, in which vines flouriſh, except in ſome parti- 


_ cular ſpots of this vineyard, where they are ſubject 


to he blaſted by a foul vapour or nofete, as it is called 
here, that riſes from beneath the burnt matter. The 
abovementioned ſhower of pumice ſtones, according 


to my obſervations, extended beyond Caſte]-a-mare 


(ncar which ſpot the ancient town of Stabia alſo lies 


buried under them), and covered a tract of country 


not leis than thirty miles in circumference. It was 


at Stabia that Pliny the elder loſt his life, and this 


ſhower of pumice ſtones is well deſcribed in the 


younger Pliny's letter. Little of the matter that has 


Hucd from Veſuvius fince that time, has reached 
theſe parts: but I muſt obſerve that the pavement of 


the ſtreets of Pompeii is of lava; nay, under the 


foundation of the town, there is a deep ſtratum of 


lava and burnt matter. Theſe circumſtances, with 
many others that will be related hereafter, prove, 
beyond a doubt, that there have been eruptions of 
Veſuvius previous to that of the year 79, which 1 is the 


firſt recorded by hiſtory, 

The growth of foil by time is eafily accounted 
for; and who, that has viſited ruins of ancient edi- 
fices, has not often ſeen a flouriſhing ſhrub, in a good 
ſoil, upon the top of an old wall 7 I 8 remarked 
many ſuch on the moſt conſiderable ruins at Rome 


and elſewhere. But from the foil which has grown 
over the barren pumice that covers Fompeii, I was 


en abled 


> 
* 5 
* 7 R » 0 


YE 


enabled to make a curious obſervation, Upon ex- 
amining the cuts and hauew ways made by currents 
of water in the neighbourhood of Veſuvius and of 
other volcanos, I had remarked that there lay fre- 
quently a ſtratum of rich ſoil, of more or leſs depth, 
between the matter produced by the exploſion of ſuc- 
cceding eruptions; and I was naturally led to think 
that ſuch a ſtratum had grown in the fame manner 
as the one abovementioned over the pumice of 


Pompeii, Where the ſtratum of good ſoil wis thick, 


it was cvident to me that many years had ela pſed 


between one eruption and that which ſucceeded it. 


I do not pretend to ſay that a juſt eſtimate can 


be formed of the great age of volcanos from this ob- 


ſervation, but ſome ſort of f calculation mizht be made; 
for inſtance, ſhould an exploſion of pumice cover 


again the ſpot under which Pompeii is buried, the 
ſtratum of rich foil abovementioned would certainly 
lie between two beds of pumice; and if a like acci- 


dent had happened a thouſand years ago, the ſtratum 


of rich ſoil would as certainly have wanted much of 


its preſent thickneſs, as the rotting of vegetables, 
manure, &c. is ever increaſing a cultivated ſoil. 
Whenever I find then a ſucceſſion of different ſtrata 


of pumice and burnt matter like that which covers 


Pompeii, intermixed with ſtrata of rich foil, of 
greater or leſs depth, I hope I may be allowed rea- 


ww ſonably to conclude, that the whole has been the 


production of a long ſeries of eruptions occafioned 
by ſubterraneous fire. By the ſize and weight of the 
pumice, and fragments of burnt erupted matter in 

theſe ſtrata, it is eaſy to trace them up to their ſource, 


1 which I have done more than once in the neighbour- 


hood 


73 
hood of Puzzolc, where exploſions have been fre- 
quent. The gradual decreaſe in the fize and quan- 


tity of the erupted matter in the ſtratum above- 
mentioned, from Pompeii to Caſtle-a-Mare, is very 


viſible: at Pompeii, as I ſaid before, I have found 


them of eight pounds weight, when at Caſtle-a- Mare 
the largeſt do not weigh an ounce. 


The matter which covers the ancient town of 


| Hercu!aneum is not the produce of one eruption only; 


tor there are evident marks that the matter of fix _ 


eruptions has taken its courſe over that which lies 
immediately above the town, and was the cauſe of 
its deſtruction. Theſe ſtrata are either of lava or 
burnt matter, with veins of good foil between them 
The ſtratum of erupted matter that immediate! 
covers the town, and with which the theatre and 
moſt of the houſes were filled, is not of that foul 
vitrified matter, called lava, but of a ſort of ſoft 
ſtone, compoled of pumice, aſhes, and burnt matter. 


It is exactly of the ſame nature with what is called 


lere the Naples ſtone; the Italians diſtinguiſh it by 
the name of fufa, and it is in general uſe for build— 
ing. Its colour is uſually that of our free ſtone, but 


ſometimes tinged with grey, green, and yellow; and 


the pumice ſtones, with which it ever abounds, are 
ſometimes large 5 ſometimes ſmall : it varies like. 
wiſe in its degree of ſolidity. 


The chief article in the compoſition of this 22 ſeems - 
to me to be, that fine burnt material, which is called 


puzlane, whoſe binding quality and utility by way of 
cement are mentioned by Vitruvius, and which is to 
be met with only in countries that have been ſubject to 
ſubterraneous fires. It is, I believe, a fort of lime pre- 
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pared by nature, T his, mixed with water, great or 
ſmall pumice ſtones, fragments of lava, and burnt mat- 
ter, may naturally be ſuppoſed to harden into a ſtone of 
this kind; and, as water frequently attends eruptions | 
of fire, 2s will be ſeen in the accounts I ſhall give of 
the formation of the new mountain near Puzzole, 


J am convinced the firſt matter that iſſued from Ve- 
ſuvlius, and covered Herculaneum, was in the ſtate of 


liquid mud. A circumſtance ſtrongly favouring my 
opinion 1s, that, about two years ago, I ſaw the head 
of an antique ſtatue dug out of this matter within the 


theatre of Herculaneum ; the impreſſion of its face 
remains to this day in the fa, and might ſerve 


as a mould for a caſt in plaiſter of Paris, being 
as perfect as any mould I ever ſaw. As much may 
be inferred from the exact reſembiance of this matter, 


or tuſa, which immediately covers Herculaneum, to 


all the zufa's of which the high grounds of Naples 
and its neighbourhood are compoled ; I detached a 

piece of it ſticking to, and incorporated with, the 
painted ſtucco of the inſide of the theatre of Her- 


culaneum, and ſhall ſend it for your inſpection *. 


It is very different, as you will fee, from the vitrified 


matter called lava, by which it has been generally | 
thought that Herculaneum was deſtroyed, The 
village of Reſina and ſome villas ſtand at preſent 


above this unfortunate town. 
To account for the very great difference of the 


matters that cover Herculaneum and Pompeu, I have 


often thought that in the eruption of 79 the moun- 


* This piece is now in the Muſeum of the Royal Society, 
together with many other ſpecimens, mentioned 1 In this and! in the 


following letter. M. M. 


* tain 
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tain muſt have been open in more than one place. A 
paſſage in Pliny's letter to Tacitus ſeems to ſay as 
much, Interim e Veſuvio monte pluribus locis latiſſimæ 
*« flamme, atque incendia relucebant, quorum fulgor et 
e claritas tenebras noctis pellebat: 1o that very pro- 
bably the matter that covers Pompeii proceeded - 
from a mouth, or crater, much nearer to it than is 
the great mouth of the volcano, from whence 
came the matter that covers Herculaneum. This 
matter might nevertheleſs be faid to have proceeded 
trom Veſuvius, juſt as the eruption in the year 1760, 
which was quite independent of the great crater (be- 
ing four miles from it), is properly called an eruption 
of Veſuvius. f . i 
In the beginning of eruptions, volcanos frequently 
throw up water mixed with the aſhes. Veſuvius did 
ſo in the eruption of 1631, according to the teſti- 
mony of many contemporary writers. The ſame 
circumſtance happened in 1669 according to the 
account of Ignazzio Sorrentino, who, by his Hiſtory 
of Mount Veſuvius printed at Naples in 1734, has 
ſhewn himſelf to have been a very accurate obſerver 
of the phenomena of the volcano, for many years 
that he lived at Torre del Greco, ſituated at the foot 
of it. At the beginning of the formation of the new 
mountain, near Puzzole, water was mixed with the 
aſhes thrown up, as will be ſeen in two very curious 
and particular accounts of the formation of that 
mountain, which I ſhall have the pleaſure of com- 
municating to you preſently; and in 175 5 Etna threw 
up a quantity of water in the beginning of an 
eruption, as is mentioned in the letter I ſent you laſt 
Vor, LXI. 5 year 
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year upon the ſubject of that magnificent volcano *. 
Ulloa likewiſe mentions this circumſtance of water 
attending the eruptions of volcanos in America. 
Whenever therefore I find a 77a compoſed exactly like 
that which immediately covers Herculaneum, and 
undoubtedly proceeded from Veſuvius, I conclude 
ſuch a Zufa to have been produced by water mixing 
with the erupted matter at the time of an exploſion 
occaſioned by ſubterraneous fire; and this obſer- 
vation, I believe, will be of more uſe than any 
other, in pointing out thoſe parts of the preſent terra 


Arma, that have been formed by exploſion. I am 


convinced it has often happened that ſubterraneous 


fires and exhalations, after having been pent up and 
confined for ſome time, and been the cauſe of earth- 
quakes, have forced their paſſage, and in venting 


themſelves formed mountains of the matter that 


confined them, as you will ſee was the caſe near 
Puzzole in the year 1538, and by evident ſigns has 
been ſo before, in many parts of the neighbourhood 


of Puzzole ; without creating a regular volcano. 
The materials of ſuch mountains will have but 


little appearance of having been produced by fire, 


to any one unaccuſtomed to make obſervations upon 


the different nature of volcanos. 


If it were allowed to make a compariſon between 
the earth and a human body, one might confider a 


country * N with combuſtibles occaſioning ex- 


ploſions (which is ſurely the caſe here) to be like a 


body full of humours. When theſe humours con- 


centre in one part, and form a great tumour out of 


which they are diſcharged freely, the body is leſs 


® Phil, Tranſat, Vol. LX. p. :. 
agitated; 


24 | 


agitated; but when by any accident the humours 
are checked, and do not find a free paſſage through 
their uſual channel, the body 1s agitated, and tumours 
appear in other parts of that body, but foon after the 
humours return again to their former channel. In a 
ſimilar manner one may conceive Veſuvius to be the 
preſent great channel, through which nature diſ- 
charges ſome of the foul humours of the earth ; when 
theſe humours are checked by any accident or ſtop- 
page in this channel for any conſiderable time, earth- 
quakes will be frequent in its neighbourhood, and 
exploſions may be apprehended even at ſome diſtance 
from it. This was the caſe in the year 1538, Veſuvius 
having been quiet for near 400 years. There was 
no eruption from its great crater from the year 1139 
to the great eruption of 1631, and the top of the 
mountain began to loſe all ſigns of fire, As it is 
not foreign to my purpoſe, and will ſerve to ſhew 
how greatly they are miſtaken, who place the ſeat 
of the fire in the centre or towards the top of a 
volcano, I will give you a curious deſcription of 
the ſtate of the crater of Veſuvius, after having 
been free from eruptions 492 years, as related 
by Bracini, who deſcended into it not long before the 
eruption of 1631: < The crater was five miles in 
„ circumference, and about a thouſand paces deep; its 
© fides were covered with bruſh wood, and at the 
bottom there was a plain on which cattle grazed. 
In the woody parts, boars frequently harboured ; 
« in the midſt of the plain, within the crater, was a 
e narrow paſſage, through which, by a winding path, 
«© you could deſcend about a mile amongſt rocks and 
« ſtones, till you came to another more ſpacious 

C 2 pain 
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= & plain covered with aſhes: in this plain were three 
= little pools, placed in a triangular form, one to- 
ce wards the Eaſt, of hot water, corroſive and bitter 
te beyond meaſure ; another towards the Weſt, of 
* water ſalter than that of the ſea; the third of hot 
* water, that had no particular taſte.” 
5 I be great increaſe of the cone of Veſuvius, from 
=! that time to this, naturally induces one to conclude, 
KL | that the whole of the cone was raiſed in the like 
= manner, and that the part of Veſuvius, called Som- 
=_ ma, which is now conſidered as a diſtinct mountain 
= fctom it, was compoſed in the ſame manner. This may 
= plainly be perceived by examining its interior and ex- 
= terior form, and the ſtrata of lava and burnt matter 
By of which it is compoſed. The ancients, in deſcribing 
Veſuvius, never mention two mountains. Strabo, 
Dio, Vitruvius, all agree, that Veſuvius, in their time, 
ſhewed ſigns of having formerly erupted, and the firſt 
compares the crater on its top to an amphitheatre. 
The mountain now called Somma was, I believe, 
that which the ancients called Veſuvius; its outſide 
form is conical, its inſide, inſtead of an amphitheatre, 
is now like a great theatre. I ſuppoſe the eruption 
in Pliny's time to have thrown down that part of 
the cone next the ſea, which would naturally have 
left it in its preſent ſtate, and that the conical moun- 
| tain, or exiſting Veſuvius, has been raiſed by the 
ſucceeding eruptions: all my obſervations confirm 
this opinion. I have ſeen antient lavas in the plain 
on the other ſide of Somma, which could never have 
proceeded from the preſent Veſuvius. Serao, a 
celebrated phyſician now living at Naples, in the 
introduction of his account of the eruption of Veſu- 
vius 
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vius in 1737 (in which account many of the phæ- 
nomena of the volcano are recorded and very well 
accounted for) ſays, that at the convent of Dominican 
Fryars, called the Madona del Arco, ſome years ago, 
in ſinking a well, at a hundred feet depth, a lava was 
diſcovered, and ſoon after another, fo that ir: leſs than 
three hundred feet depth, the lavas of four eruptions 
were found. From the ſituation of this convent it 
is clear beyond a doubt, that theſe lavas proceeded 
from the mountain called Somma, as they are quite 
out of the reach of the exiſting volcano. 

From theſe circumſtances, and from repeated ob- 
ſervations I have made in the neighbourhood of Ve- 
ſuvius, I am ſure that no virgin ſoil is to be found there, 
and that all is compoſed of different ſtrata of erupted 
matter, even to a great depth below the level of the ſea. 
In ſhort, I have not any doubt in my own mind, but that 
this volcano took its riſe from the hottom of the ſea ; 
and as the whole plain between Veſuvius and the 
mountains behind Caſerta, which is the beſt part of 


the Campagna Felice, is (under its good ſoil) compoſed = 


of burnt matter, I imagine the ſea to have waſhed 
the feet of thoſe mountains, until the ſubterraneous 
fires began to operate, at a period certainly of a moſt 
remote antiquity. 
I he foil of the Campagna Felice is very fertile ;; 
I faw the earth opened in many places laſt year in 
the midſt of that plain, when they were ſeeking for 
materials to mend the road from Naples to Caſerta. 
The ſtratum of good foil was in general four or five 
feet thick; under which was a deep ſtratum of cin- 
ders, pumice, fragments of lava and ſuch burnt: 
matter as abounds near r Veſuyius and all volcanos.. 
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The mountains at the back of Caſerta are moſtly of 
a ſort of lime-ſtone, and very different from thoſe 
formed by fire; though Signior Van Vitcliz, the ce- 
lebrated architect, has aſſured me, that in the cutting 
of the famous aqueduct of Caſerta through theſe 
mountains, he met with ſome ſoils, that had been 
evidently formed by ſubterraneous fires. The high 


grounds which extend from Caſtel-a-Mare to the 
point of Minerva towards the ifland of Caprea, and 


from the promontory that divides the bay of Naples 


from that of Salerno, are of lime ſtone, The plain 


of Sorrento, that is bounded by theſe high grounds, 


beginning at the village of Vico, and ending at that 5 


of Maſſa, is wholly compoſed of the ſame ſort of 2 
as that about Naples, except that the cinder or pumice 
ſtones intermixed in it are larger than in the Naples 


tufa. J conceive then that there has been an ex- 


ploſion in this ſpot from the bottom of the ſea. This 
plain, as I have remarked to be the caſe with all foils 


produced by ſubterraneous fire, is extremely fertile; 


whilſt the ground about it, being of another nature, 
is not ſo. The iſland of Caprea does not ſhew any 
ſigns of having been formed by ſubterraneous fire, 
but is of the ſame nature as the high grounds laſt 
mentioned, from which it has been probably detached 
by earthquakes, or the violence of the waves. Ro- 
vigliano, an iſland, or rather a rock in the bay of 


Caſtel-a-Mare, is likewiſe of lime ſtone, and feems 
to have belonged to the original mountains in its 


neighbourhood: in ſome of "theſe mountains there 
are alſo petrified fiſh and foſſil ſhells, which I never 


have found in the mountains, which I ſuppoſe to 
have been formed by exploſion. 


You 


143 


Lou have now, Sir, before you the nature of the 
ſoil, from Caprea to Naples. The ſoil on which this 
great metropolis ſtands has tein evidently produced 
by exploſions, foine of which ſeem to have been upon 
the very ſpot on which this city is built; all the high 
grounds round Naples, Paufilipo, Puzzcle, Bala, 
Miſenum, the iſlands of Procita and Iſchia, ell ap- 
pear to have been raiſed by exploſion. You can trace 
ſtill in many of theſe heights the conical ſhape that 
Was naturally given them at firſt, and even the craters 
out of which the matter iſſued, though to be ſure 
others of theſe heights have ſuffered tuch changes 
by the hand of time, that vou can only conjecture 
that they were raiſed in the like manner, by their 
compoeſition being exactly the ſame as that of thoſe 
mountains, which ſtill retain their conical form and 
craters entire. A 7ufa, exactly reſembling the ſpeci- 
men I took from the infide of the theatre of ho 
culaneum, layers of pumice intermixed with layers 
of good ſoil, juſt like thoſe over Pompeii, and lavas 
like thoſe of Veſuvius, compoſe the whole ſoil of the 
country that remains to be deſcribed. 

The famous grotto anciently cut through the 
mountain of Pauſilipo, to make a road from Naples 
to Puzzole, gives you an opportunity of ſeeing that 
the whole of that mountain is 2. The firſt evi- 
dent crater you meet with, after you have paſſed the 
grotto of Paufilipo, is now the lake of Agnano; a 
ſmall remain of the ſubterraneous fire (which muſt 
probably have made the baſon for the lake, and raiſed 
the high grounds which form a ſort of amphitheatre 
round it) ſerves to heat rooms, which the Neapoli- 
tans make great uſe of in ſummer, for carrying off 
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diverſe diſorders, by a ftrong perſpiration. This place 
is called the Sudatorio di San Germano; near the 
preſent bagnios, witch are but poor little hovels, 
there are the ruins of a magnificent ancient bath. 
About an hundred paces from hence is the Grotto 
del Cane; I ſhall only mention, as a further 
proot of the probability that the lake of Agnano 
was a volcano, that vapours of a pernicious quality, 
as that in the Grotto del Cane, are frequently met 
with in the neighbourhood of Etna and Veſuvius, 
particularly at the time of, before, and after, great 
eruptions. The noxious vapour having continued in 
the ſame force conſtantly ſo many ages, as it has done 


in the Grotto del Cane (for Pliny mentions this 


Grotto), is indeed a circumſtance in which it differs 
from the vapours near Veſuvius and Etna, which 
are not conſtant ; the cone forming the outſide of this 


ſuppoſed volcano is ſtill perfect in many parts. 


Oppoſite to the Grotto del Cane, and immediately 


joining to the lake, riſes the mountain called Aſtruni, 


which, having, as I imagine, been thrown up by an 
exploſion of a much later date, retains the conical 


ſhape and every ſymptom of a volcano in much 


greater perfection than that I have been deſcribing. 
The crater 6f Aſtruni is ſurrounded with a wall to 
confine boars and deer (this volcano having been for 


many years converted to a royal chace), It may be 
about fix miles or more in cicumference ; in the plain 
at the bottom of the crater are two lakes, and in 

ſome books there is mention made of a hot ſpring, 


which I never have been able to find. There are 
many huge rocks of lava within the crater of Aſtruni, 
and ſome [ have met with alſo in that of Apnano ; 


the 


C89 1 


the cones of both theſe ſuppoted volcanos are com- 
poſed of 7ufa and ſtrata of looſe pumice, fragments 
of lava and other burnt matter, exactly reſembling 
the ſtrata of Veſuvius. Bartholomeus Fatius, who 
wrote of the actions of king Alphonſo the firſt (before 
the new mountain had been formed near Puzzole), 
conjectured that Aſtruni had been a volcano. Theſe 
are his words: Locus Neapoli quatuor millia paſſluum 
proximus, quem vulgo Liſtrones vocant, ns unum e 
Phlzgreets Campis ab ardhre nuncuparcd: n putamus. 
There is no entrance into the crater of either Aſtruni 
or Agnano, except one, evidently made by art, and 
they both exactly correſpond with Strabo's deſcription 
of avenues; the ſame may be ſaid of the Solfaterra 
and the Monte Gauro, or Barbaro as it is ſometimes 
called, which I ſhall deſcribe preſently, 

Near Aſtruni and towards the fea riſes the Solfa- 
terra, which not only retains its cone and crater, 
but much of its former heat. In the plain within 

the crater, ſmoke iſſues from many parts, as alſo from 
its ſides; here, by means of ſtones and tiles heaped 
over the crevices, through which the ſmoak paſſes, 
they collect in an aukward manner what they call 
ſale armoniaco; and from the ſand of the plain they 
extract ſulphur and alum. This ſpot well attended 
to might certainly produce a good revenue, whereas 
I doubt if they have hitherto ever cleared 200 J. a year 
by it. The hollow found Produced by throwing a 
heavy ſtone on the plain of the crater of the Solfa- 
terra ſeems to indicate, that it is ſupported by a ſort 
of arched natural vault; and one is induced to think 
that there is a pool of water beneath this vault (which 


| boils by the heat of a lubterraneous fire ſtill deeper) 
EL by 
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[18 ] 
by the very moiſt ſtream that iſſues from the cracks 
in the plain of the Solfaterra, which, like that of 


boiling water, runs off a ſword or knife, preſented to 


it, in great drops. On the outſide, and at the foot 


of the cone of the Solfaterra, towards the lake of 


Agnano, water ruſhes out of the rocks, ſo hot, as to 
raiſe the quickſilver in Fahrenheit's thermometer to 


the degree of boiling water, a fact of which I was 
myſelf an eye-witneſs, This place, well worthy the 


obſervation of the curious, has been taken little notice 
of; it 1s called the Piſtiarelli, The common people 


of Naples have great faith in the efficacy of this 
water, and make much uſe of it in all cutaneous 


diſorders, as well as for another diſorder that prevails 
here. It ſeems to be impregnated chiefly with ſul- 
phur and alum. When you approach your ear to 


the rocks of the Piſciarelli, from whence this water 


ouzes, you hear a horrid boiling noiſe, which ſeems | 


to proceed from the huge cauldron, that may be ſup- 


poſed to be under the plain of the Solfaterra. On 
the other fide of the Solfaterra, next the ſea, there 
is a rock which has communicated with the ſea, till 
part of it was cut away to make the road to Puzzole; 
this was undoubtedly a conſiderable lava that ran from 
the Solfaterra when it was an active volcano. Under 


this rock of lava, which is more than ſeventy feet 
high, there is a ſtratum of pumice and aſhes. This 


ancient lava is about a quarter of a mile broad; you 
meet with it abruptly before you come in fi aht of 
Puzzole, and it finiſhes as abruptly within about an 


hundred paces of the town. I have often thought 


thit many quarries of ſtone upon examination would 


be bund to owe their origin to the lame cauſe, though 


time 
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tine may have efaced all ſigns of the volcano from 
. whence they proceeded. Except this rock, whicn 1s 
evidently lava and full of vitrifications like that of 
Veſuvius, all the rocks upon the coaſt of Bala are of 
ufa. N 
I have obſerved in the lava of Veſuvius and Etna, 
as in this, that the bottom as well as the ſurface of it 
was rough and porous, like the cinders or ſcoriæ from 
an iron fobundery, and that for about a foot from the 
ſurface and from the bottom, they were not near ſo 
ſolid and compact as towards the centre; which 
mult undoubtediy procced from the impteſſion of 
the air upon the vitrified matter whilſt in fuſion. 
I mention this circumſtance, as it may ferve to point 
out true lava's with more certainty. The ancient 
name of the Solfaterra was, Forum Yulceni, a ſtrong 
proof of its origin from ſubterraneous fire. The 
degree of heat that the Solfaterra has preſerved for fo 
many ages, ſeems to have calcined the ſtones upon 
its cone, and 1n its crater, as they are very white and 
_ crumble eaſily in the hotteſt parts. 
We come next to the new mountain near Puzzole, 
which, being of ſo very late a formation, preſerves its 
conical ſhape entire, and produces as yet but a very 
lender vegetation. It has a crater almoſt as deep as 
the cone is high, which may be near a quarter of a 
mile perpendicular, and is in ſhape a regular inverted. 
cone. At the baſis of this new mountain (which is 
more than three miles in circumference), the land upon 
the fea ſhore, and even that which is waſhed by the 
ſea itſelf, is burning hot for above the ſpace of an 
hundred yards; if you take up a handful of the 


D 2 ſand 
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ſand below water, you ate obliged to get rid of it 
directly, on account of its intenſe heat. 

I had been long very deſirous of meeting with a 
good account of the formation of this new mountain, 
becauſe, proving this mountain to have been raiſed 
by meer exploſion in a plain, would prove at the 
ſame time, that all the neighbouring mountains, 
which are compoſed of the ſame materials, and have 
exactly or in part tae ſame form, were railed in 
the like manner, and that the ſeat of fire, the cauſe of 
| theſe exploſions, lies deep, which I have w_ reaſon 

to think. 

Fortunately, I lately found two very good accounts 
of the phenomena that attended the exploſion, which 
formed the new mountain, publiſhed a few months 
after the event. As I think them very curious, and 
greatly to my purpoſe, and as they are rare, I will 
give you a literal tranſlation of ſuch extracts as relate 

to the formation of the Monte Nuovo. They are 
bound in one volume. 

The title of the firſt is Dell Incendio di Pozzuol, 
Marco Antonio delli Falcon all Illuſtriſſima Signiora 
Marcheja della Padula nel MDXXXV11I. - 

At the head of the ſecond is, Ragionamento del 
Terremoto, del Nuawuo Monte, del Aprimento di Terra 
in Pozzuolo nell Anno 1538. & della ſigniſicatione 
deſi, Per Piero Giacomo da Toledo; and at the end of 
the book, Stampata in Nap. per Giovanni Sulxcbach 

Allemand, à 224i Genaro 1539, con gratia, e privilegio. 

Firſt then (ſays Marco Antonio delli Falconi), 
„will I relate imply and exactly the operations of 


* This very ſcarce volume has been preſented by Mr. Hamil- 
don to the B Brit! ih! 3 luſeum. M. M. 
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« nature, of which I was either myſelf an eyc-wit- 
«© neſs, or as they were related to me by thoſe who 
«© had been Witneſſes of them. It is now two years 
e that there have been ſrequent earthquakes at 
Pozzuolo, at Naples, and the neighbouring parts 
« on the day, and in the night before the appearance 
« of this eruption, above twenty ſhocks great and 
* ſmall were felt at the abovementioned places. The 
« eruption made its appearance the 29th of Septem- 
© ber 1538, the feaſt of St Michael the angel; it was 
e on a Sunday, about an hour in the night; and as I 
« have been informed, they began to ſee on that ſpot, 
« between the hot baths or tweating rooms, and 
„ 'Trepergule, flames of fire, which firſt made their 
«© appearance at the baths, then extended towards 
„ Trepergule, and fixing in the little valley that lies 
e between the Monte Barbaro and the hillock called 
« de] Pericolo (which was the road to the lake of 
*« Avernus and the baths), in a ſhort time the fire 
« increaſed to ſuch a degree that it burſt open the 
« earth in this place, and threw up ſo great a quanti- 
ty of aſhes and pumice ſtones mixed with water, 
das covered the whole country; and in Naples a 
„ {ſhower of theſe aſhes and water fell great part of 
e the night. The next morning,which was Monday, 
and the laſt of the month, the poor inhabitants of 
« Pozzuolo, ſtruck with fo horrible a fi Sht, quitted 
their habitations, covered with that muddy and 
black ſhower, which continued in that country the 
« whole day, flying death, but with faces painted 
& with its colours, ſome with their children in theilt 
arms, ſome with ſacks full of their goods, others 
leading an als loaded with their frighicncd family 
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Ot Vailcus ſerts 5. at had fallen dead at the time the 


eruption began, others again with fiſn which ae 
had found, and were to be met with in p lenty 


05 


upon the ſhore, the ſea having been at that time 
conſiderably dried up. Don Petro di To! edo, Vice- 


roy of the kingdom, with many gentlemen, went 
to ſee ſo wonderful an appearance; J alſo, having 


met with the moit honourable and incomparable 


gentleman, Signior Fabritio Moramaldo, on the 
road, went and faw the eruption and the many 


wonderful effects of it. The ſea towards Bala 


had retired a confiderable way; though from the 
quantity of aſhes and broken pumice tones thrown 


up by the eruption, it appeared almoſt totally dry. 


I ſaw likewiſe two ſprings in thoſe lately-diſcover- 


ed ruins, one before the houſe that was the queen's, 


of hot and ſalt water; the other of freth and cold 
water, on the ſhore, abcut 2 50 paces nearer to the 


eruption: ſome ſay, that füll nearer to the ſpot 
where the eruption happened, a ſtream of freſh 


water iſſued forth like a little river. Turning to- 


wards the place of the eruption, you ſaw . 
of ſmoak, part of which was very black and part 
very white, riſe up to a great height; and in the 
midſt of the ſmoke, at times, deep- coloured flames 
burſt forth with huge ſtones and aſhes, and you 
heard a noiſe like . diſcharge of a number of 
great artiilery. It appeared to me as if Typheus 
and Enceladus from lichia and Etna with inume- 
rable giants, or thole from the Campi Phlegrei 


(wh: ch accorcing to the opinions of ſome were 


I2tuaied in this neighbeu. hood), were come to 
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many columns of ſmoke ſhoot up, with the moſt 
terrible noiſe I ever heard, and, bending over the 
ſea, came near our boat, which was four miles or 
more from the place of their birth; and the quan- 
tity of aſhes, ſtones, and ſmoke, ſeemed as if they 
wad cover the whole earth and ſea. Stones, oreat 
and ſmall, and aſhes more or leſs, according to the 
impulſe of the fire and exhalations, began to fall, 

ſo that a great part of this country was covered 
with aſhes; and many that have ſeen it, ſay, they 
reached the vale of Diana, and ſome parts of 


Calabria, which are more than 150 miles from 
Pozzuolo. The Friday and Saturday nothing but 


a little ſmoke appeared, ſo that many, taking cou- 


rage, went upon the ſpot, and ſay, that with the 
ſtones and aſhes thrown up, a mountain has been 


formed in that valley, not leſs than three miles in 


cc 


circumference, and almoſt as high as the monte 
Barbaro, which is near it, covering the Canettaria, 
the caitle of Trepergule, all thoſe buildings and 
the greateſt part of the baths that were about 


them; extending South towards the ſea, North as 


far as the lake of Avernus, Weſt to the Sudatory, 
and joining Eaſt to the foot of the monte Barbaro, 
{o that this place has Changed its form and face in 
ſuch a manner as not to he” known again, a thing 
almoſt incredible to thoſe who have not ſeen it, 
that in fo ſhort a time ſo confiderable a mountain 
could have been formed. On its ſum mit there is a 
mouth in the form of a cup, which may be a 
es of a mile in circumference, though ſome 
lay it is as large as our mark<t-place at Napl 22, from 
which there iſſnes a conſtant fmoke e; and though 
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I have ſeen it only at a diſtance, it appears very 
great. The Sunday following, which was the 
6th of October, many people going to ſee this 
phenomenon, and ſome having aſcended half the 
mountain, others more, about 22 o'clock there 
happened ſo ſudden and horrid an eruption, with 
ſo great a ſmoke, that many of theſe people were 
ſtifled, ſome of which could never be found. I 
have been told, that the number of the dead or 
loſt amounted to twenty four. From that time 
to this, nothing remarkable happened; it ſeems 
as if the eruption returned periodically, like 
the ague or gout. I believe henceforward it 
will not have ſuch force, though the eruption 
of the Sunday was accompanied with ſhowers 


of aſhes and water, which fell at Naples, and 


were ſeen to extend as far as the mountain of 
Somma, called Veſuvius by the ancients; and, 
as I have often remarked, the clouds of ſmoke 
proceeding from the eruption, moved in a 
direct line towards that mountain, as if theſe 
places had a correſpondence and connection one 


with the other. In the night, many beams and 


columns of fire were ſeen to proceed from this 
eruption, and ſome like flaſhes of lightening. 
We have then, many circumſtances for our obſer- 


vation, the earthquakes, the eruption, the drying 


up of the ſea, the quantity of dead fiſh and birds, 
the birth of ſprings, the ſhower of aſhes with 


water, and without water, the innumerable trees 


in that whole country, as far as the Grotto of 
Lucullus, torn from their roots, thrown down, and 


covered with aſhes, that it gave one pain to ſee 
Vor. LXI. E « them: 
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them: and as all theſe effects were produced by 
the ſame cauſe that produces earthquakes ; let us 
firſt enquire how earthquakes are produced, and 
from thence we may eaſily comprehend the cauſe 
of the abovementioned events.” Then follows a 


diſſertation on earthquakes, and ſome curious con- 

jeQures relative to the phænomena which attended 
this eruption, clearly and well expreſſed, conſidering, 
as the author himſelf apologizes, that at that time the 


Italian language had been little employed on ſuch 
ſubjects. 
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The account of us formation of the monte 


Nuovo, by Pietro Giacomo di Toledo, is given in a 


dialogue between the feigned perſonages of Peregrino 
and Sveſſano; the former of which ſays, „It is now 


cc 


two years that this province of Campagna has been 


afflicted with earthquakes, the country about 


Pozzuolo much more ſo than any other parts, but 
the 27th and the 28th of the month of September 


laſt, the earthquakes did not ceaſe day or night, in 


the abovementioned city of Pozzuolo; that plain 
which lies between the lake of Averno, the monte 
Barbaro, and the ſea, was raiſed a little, and many 
cracks were made in in it, from ſome of which 
iſſued water; and at the fame time the ſea, which 
was very near the plain, dried up about two hun- 
dred paces, ſo that the fiſh were leſt on the ſand, 

a prey to the inhabitants of Pozzuolo. At laſt, on 
the 29th of the ſaid month, about two hours in 
the night, the earth opened near the lake, and diſ- 
covered a horrid mouth, from which were vomited 
turiouily, ſmoke, fire, ſtones, and mud compoſed 
of aſhes; raking, at the time of its opening, a 
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noiſe like very loud thunder: the fire that iſſued 
from this mouth, went towards the walls of the 
unfortunate city; the ſmoke was partly black and 
partly white, the black was darker than darkneſs 
itſelf, and the white was like the whiteſt cotton; 
theſe ſmokes, riſing in the air, ſeemed as if they 


would touch the vault of heaven; the ſtones that 


followed, were, by the devouring flames, con- 


«© verted to pumice, the fize of which (of ſome I ſay) 


were much larger than an ox. The ſtones went 


about as high as a croſs-bow can carry, and then 


fell down, ſometimes on the edge and ſometimes 


into the mouth itſelf. It is very true that many of 
them in going up could not be ſeen, on account 
of the dark ſmoke; but when they returned from 

* the. ſmoky heat, they ſhewed plainly where they 


had been by their ſtrong ſmell of fetid ſulphur, 


juſt like ſtones that have been thrown out of a 


mortar, and have paſſed through the ſmoke of in- 


© flamed gunpowder. The mud was of the colour 
of aſhes, and at firſt very liquid, then by degrees 


leſs ſo, and in ſuch quantities, that in leſs than 


twelve hours, with the help of the abovementioned 


ſtones, a mountain was raiſed of a thouſand paces 
in height. Not only Pozzuolo and the neighbour- 
ing country was full of this mud, but the city of 
Naples alſo, the beauty of whoſe palaces were, in 


© a great meaſure, ſpoiled by it. The aſhes were 


carried as far as Calabria by the force of the 


winds, burning up in their paſlage the graſs and 


high trees, many of which were borne down by the 


© weight of them. An infinity of birds alſo, and 


cc- 


numberleſs animals of various kinds, covered with 
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te this ſulphureous mud, gave themielves up a prey 
to man. Now this eruption laſted two nights and 
te two days without intermiſſion, though, it is true, 
« not always with the ſame force, but more or leſs; 

« when it was at its greateſt height, even at Naples 
e you heard a noiſe or thundering like heavy artillery 
e when two armies are engaged. The third day 
« the eruption ceaſed, ſo that the mountain made its 


«© appearance uncovered, to the no ſmall aſtoniſh- 


« ment of every one who ſaw it. On this day, 


« when I went up with many people to the top of 


_« this mountain; I ſaw down into its mouth, which 


« was a round concavity of about a quarter of a mile 
« in circumference, in the middle of which the 


e ſtones that had fallen were boiling up, juſt as in 
&« a great cauldron of water that boils on the fire. 
„The fourth day it began to throw up again, and 


« the ſeventh much more, but ſtill with lefs violence 
« than the firſt night; it was at this time that many 


* people, who were unfortunately on the mountain, 
e were either ſuddenly covered with aſhes, ſmothered . 


« with ſmoke, or knocked down by ſtones, burnt by 


* the flame, and left dead on the ſpot. The ſmoke 


& continues to this day, and you often ſee in the night 


« time fire in the midſt of it. Finally, to complete 
the hiſtory of this new and unforeſeen event, in 


« many parts of the new-made mountain, ſulphur 


e begins to be generated.” Giacomo di Toledo, 


towards the end of his diſſertation upon the phæno- 
mena attending this eruption, ſays, that the lake of 
Avernus had a communication 3 the ſea, before 


the time of the eruption; and that he apprehended 
that the air of Puzzole might come to be affected in 


ſummer 
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ſummer time, by the vapours from the ſtagnated 
waters of the lake, which is actually the caſe. 

You have, Sir, from theſe accounts, an inſtance of 
a mountain, of a conſiderable height and dimenſions, 
formed in a plain, by mere exploſion, in the ſpace of 
forty-eight hours. The earthquakes having been 
ſenſibly felt at a great diſtance from the ſpot where 
the opening was made, proves clearly, that the ſub- 
terraneous fire was at a great depth below the ſurface 
of the plain; it is as clear that thoſe earthquakes, 
and the explofion, proceeded from the ſame cauſe, 
the former having ceaſed upon the appearance of the 
latter. Does not this circumſtance evidently contra- 
dict the ſyſtem of M. Buffon, and of all the natural 
hiſtorians, who have placed the ſeat of the fire of 
volcanos towards the center, or near the ſummit of 
the mountains, which they ſuppoſe to furniſh the 
matter emitted? Did the matter which proceeds from 
a volcano in an eruption come from fo inconſiderable 
a depth as they imagine, that part of the mountain 
ſituated above their ſuppoſed ſeat of the fire muſt 
neceſſarily be deſtroyed, or diffipated in a very ſhort 
time: on the contrary, an eruption uſually adds to 
the height and bulk of a volcano, and who, that has 
had an opportunity of making obſervations on vol- 
canos does not know, that the matter they have 
emitted for many ages, in lavas, aſhes, ſmoke, &c. 
could it be collected together, would more than 
ſuffice to form three ſuch mountains as the imple 
cone or mountain of the exiſting volcano? With re- 
ſpeC to Veſuvius, this could be plainly proved; and I 
reter to my Jetter upon the ſubject of Etna, to ſhew 
the quantity of matter thrown up in one ſingle erup- 


tion, 
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tion, by that terrible volcano. Another proof that 
the real ſeat of the fire of volcanos lies even greatly 
below the general level of the country whence the 
mountain ſprings, is, that was it only at an inconli- 
derable depth below the bafis of the mountain, the 
quantity of matter thrown up would ſoon leave ſo 
great a void immediately under it, that the mountain 
itſelf muſt undoubtedly fink and diſappear after a 
few eruptions. ee 5 

In the above accounts of the formation of the new 
mountain, we are told that the matter firſt thrown 


up, was mud compoſed of water and aſhes, mixed 


with pumice ſtones and other burnt matter: on the 
road leading from Puzzole to Cuma, part of the 


cone of this mountain has been cut away to widen 


the road. I have there ſeen that its compoſition is a 
zufa intermixed with pumice, ſome of which are 


really of the ſize of an ox, as mentioned in Toledo's 
account, and exactly of the ſame nature as the fa 


of which every other high ground in its neighbour- 
hood is compoſed ; fimilar alſo to that which covers 
Herculaneum. According to the above accounts, 
after the muddy ſhower ceaſed, it rained dry aſhes : 


this circumſtance will account for the ſtrata of looſe 


pumice and aſhes, that are generally upon the ſurface 


of all the zvyfas in this country, and which were moſt 


probably thrown up in the ſame manner. At the 


firſt opening of the earth, in the plain near Puzzole, 


both accounts ſay, that ſprings of water burſt forth; 
this water, mixing with the aſhes, certainly occaſioned 


the muddy ſhower; when the ſprings were ex— 
hauſted, there muſt naturally have enſued a ſhower 


of dry aſhes and pumice, of which we have been 
likewiſe 


1 


likewiſe aſſured. I own, I was greatly pleaſed at 


being in this manner enabled to account ſo well for 


the formation of theſe ffa ſtones and the veins of dry 


and looſe burnt matter above them, of which the 


ſoil of almoſt the whole country I am deſcribing is 
compoſed ; and I do not know that any one has ever 
attended to this circumſtance, though I find that 
many authors, who have deſcribed this country, have 
ſuſpected that parts of it were formed by exploſion. 


Wherever then this ſort of 7ufa is found, there is 
certainly good authority to ſuſpect its having been 
formed in the fame manner as the fo of this new 


mountain; for, as I ſaid before, nature 1s generally 
uniform 1n all her operations. 

It is commonly imagined that the new mountain 
roſe out of the Lucrine lake which was deſtroyed by 
it; but in the above account, no mention is made of 
el Lucrine lake; it may be ſuppoſed then, that the 


22 dam, which Strabo and many other ancient 

uthors mention to have ſeparated that lake from the 
ſea, had been ruined by time or accident, and that 
the lake became a part of the fea before the exploſion 


of 1538. 
If the above deſcribed eruption was terrible, that 


which formed the monte Barbaro (or Gauro, as it 
was formerly called), muſt have been dreadful in- 


deed. It joins immediately to the new mountain, 


which in thape and compoſition it exactly reſembles ; 


but it is at leaſt three times as conſiderable. Its crater 
cannot be leſs than fix miles in circumference; the 


plain within the crater, one of the moſt fertile ſpots 
I ever ſaw, is about four miles in circumference ; 


there i is no entrance to this plain, but one on the 
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Eaſt ſide of the mountain, made evidently by art; in 
this ſection you have an opportunity of ſeeing that 
the matter, of which the mountain is compoſed is 


exactly ſimilar to that of the monte Nuovo. It was 


this mountain that produced (as ſome authors have 


ſuppoſed) the celebrated Falernian wine of the 
ancients. 


Cuma, allowed to have been the moſt ancient city 


_ of Italy, was built on an eminence, which is like- 
wiſe compoſed of 7ufa, and may be naturally ſuppoſed 


a ſection of the cone formed by a very ancient ex- 
ploſion. 
The lake of Avernus fills the bottom of the crater 
of a mountain, undoubtedly produced by exploſion, 


and whole interior and exterior form, as well as the 


matter of which it is compoſed, exactly reſemble the 


monte Barbaro and monte Nuovo. At that part of 
the baſis of this mountain which is waſhed by the 


ſea of the bay of Puzzole, the ſand is ſtill very hot, 


though conſtantly waſhed by the waves; and into the 


cone of the mountain, near this hot ſand, a narrow 


paſſage of about 100 paces in length is cut, and leads 
to a fountain of boiling water, which, though brack- 


iſh, boils fiſh and fleſh without giving them any bad 


taſte or quality, as I have experienced more than 
once. This place is called Nero's bath, and is ſtill 


made uſe of for a ſudatory, as it was by the ancients; 


the ſtream that riſes from the hot fountain above- 


mentioned, confined in the narrow ſubterraneous 
paſſage, ſoon produces a violent perſpiration upon the 
patient who ſits therein. This bath is reckoned a great 
ſpecifick in that — which is ſuppoſed to have 

6 made 
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made its appearance at Naples, before it ſpread its 
contagion over the other parts of Europe. 

Virgil and other ancient authors ſay, that birds 
could not fly with ſafety over the lake of Avernus, 
but that they fell therein; a circumſtance favouring 
my opinion that this was once the mouth of a vol- 
cano. The vapour of the ſulphur and other minerals 
muſt undoubtedly have been more powerful the 
nearer we go back to the time of the exploſion of 
the volcano; and I am convinced that there are ſtill 
ſome remains of thoſe vapours upon this lake, as 1 
have obſerved there are very ſeldom any water fowl 
upon it; and that when they do go there, it is but 
for a ſhort time, whilſt all the other lakes in the 
neighbourhood are conſtantly covered with them, in 
the winter ſeaſon. Upon mount Veſuvius, in the 
| year 1766, during an eruption, when the air was 

impregnated with noxious vapours, I have men 
picked up dead birds frequently. 

The caſtle of Baia ſtands upon a confiderable 
eminence, compoſed of the uſual ra and firata of 
pumice and aſhes, from which I concluded I ſhould 
find ſome remains of the craters from whence the 
matter iſſued ; accordingly, having aſcended the hill, 
I ſoon diſcovered two very viable craters, Juſt behind 
the caſtle. 

The lake called the Mare morto was alſo, moſt 
probably, the crater from whence iſſued the materials 
which formed the Promontory of Miſenum, and the 
high grounds around this lake. Under the ruins of 
an ancient building near the point of Miſenum, in a 
vault, there is a vapour, or mofete, exactly ſimilar in 
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its effects to die of the Grotto del Cane, as I have 
often experienced. 

The form of the little iſland of Niſida ſhews 
plainly its origin. It is half a hollow cone of a vol- 
cano cut perpendicularly; the half crater forms a little 


harbour called the Porto Pavone; I ſuppoſe the other 
half of the cone to have been detached into the ſea 


by earthquakes, or perhaps by the violence of the 
waves, as the part that is wanting 1s the fide next to 
the open ſea. 

The fertile and pleaſant iſland of Procita ſhews 
alſo moſt evident ſigns of its production by exploſion, 


the nature of its foil being directly fimilar to that of 
Baia and Puzzole ; this iſland ſeems really, as was 


imagined by the ancients, to have been detached from 


the neighbouring iſland of Iſchia. 


There is no ſpot, I believe, that could afford x a 


more ample field for curious obſervations, than the 


iſland of Iſchia, called Enaria, Inarime, and Pithe- 
cuſa, by the ancients. I have viſited it three times; 
and this ſummer paſſed three weeks there, during 
which time, I examined, with attention, every part 


of it. Iſchia is eighteen miles i in circumference : the 


whole of its ſoil is the ſame as that near Veſuvius, 
Naples, and Puzzole. There are numberleſs ſprings, 
hot, warm, and cold, diſperſed over the whole 
Hand, the waters of which are impregnated with 


mingrale of various ſorts ; ſo that, if you give credit to. 


the inhabitants of the country, there is no diſorder 


but what finds its remedy here. In the hot months 


(the ſeaſon for making uſe of theſe baths), thoſe who 
have occaſion for them flock hither from ons 


A chari- 


PE 


A charitable inſtitution ſends and maintains three hun- 
dred poor patients at the baths of Gurgitelli every 
ſeaſon. By what I could learn of theſe poor patients, 
thoſe baths have really done wonders, in caſes attended 
with obſtinate tumours, and in trations of the 
tendons and muſcles. The patient begins by bathing, 
and then is buried in the hot ſand near the ſea. In 
many parts of the iſland, the ſand is burning hot, 
even under water. The ſand on ſome parts of the 
thore is almoſt entirely compoſed of particles of iron 
ore; at leaſt they are attracted by the load-ftone, as 
I have experienced. Near that part of the ifland 
called Lacco, there is a rock of an ancient lava, 
forming a ſmall cavern, which is ſhut up with a 
door; this cavern is made uſe of to cool liquors and 
fruit, which it does in a ſhort time as effectually as 
ice. Before the door was opened, I felt the cold to 
my legs very ſenſibly ; but when it was opened, the 
cold ruſhed out fo as to give me pain, and within the 
grotto it was intolerable. I was not ſenſible of wind 
attending this cold ; though upon mount Etna and 
mount Veſuvius, where there are caverns of this 
kind, the cold is evidently occaſioned by a ſubterra- 
neous wind: the natives call ſuch places ventaroli. 
May not the quantity of nitre, with which all theſe 
Places abound, account in ſome meaſure for ſuch 
extreme cold? My thermometer was unluckily 
broken, or I would have informed you of the exact 
degree of the cold in this ventaroli of Iſchia, which 
Is by much the ſtrongeſt in its effects I ever felt. The 
ancient lavas of Iſchia ſhew, that the eruptions there 
have been very formidable; and hiſtory informs us, 
that its firſt inhabitants were driven out of the iſland 
. by 
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by the frequency and the violence of them. There 


are ſome of theſe ancient lavas not leſs than two 
hundred feet in depth. The mountain of St. Nicola, 
on which there is at preſent a convent of hermits, 
was called by the ancients Epomeus ; it is as high, if 
not higher, than Veiuvius, and appears to me to be 
a ſection of the cone of the ancient and principal 


volcano of the iſland, its compoſition being all fa 


or lava. The cells of the convent abovementioned 


are cut out of the mountain itſelf; and there you ſee 


plainly that its compoſition no way differs from the 


matter that covers Herculaneum, and forms the 
monte Nuovo. There is no ſign of a crater on the 
top of this mountain, which riſes almoſt to a ſharp 


ow time, and other accidents, may be reaſonably 
ſuppoſcd to have worn away this diſtinctive mark of 


1 having been formed by exploſion, as I have ſeen 
to be the caſe in other mountains, formed evidently 
by exploſion, on the flanks of Etna and Veſuvius. 
Strabo, in his 5th book, upon the ſubject of this 
_ iſland, quotes Timzus, as having ſaid, that, a little 


before his time, a mountain in the middle of Pithe- 
cuſa, called Epomeus, was ſhook by an earthquake, 
and vomited flames. 

There are many other riſing grounds in this ;Nand, | 


that, from the nature of their compoſition, muſt 


lead one to think the ſame as to their origin. Near 


the village of Caſtiglione, there is a mountain formed 
ſurely by an exploſion of a much later date, having 
preſerved its conical form and crater entire, and pro- 

_ ducing as yet but a ſlender vegetation : there is no 


account, however, of the date of this eruption. 
Nearer the town of Uchia, which is on che lea ſhore, 
at 


3 
at a place called Le Cremote, there is a crater, from 
WR in the year 1301 or 1302, a lava ran quite 
into the ieaz there is not the leaſt vegetation on this 
lava, but it is ncarly in the lame late as the modern 
lavas of Veſuvius. Pontano, Maranti, and D. Fran- 
ceſco Lombardi, have recorded this eruption; the 
latter of whom ſays, that it laſted two months, that 
many men and beaſts were killed by the exploſion, 
and that a number of the i habitants were obliged to 
ſeek for refuge at Naples and in the neighbouring 
Hands. In ſhort, according to my idea, the ifland 
of Iſchia muſt have taken its riſe from the bottom of 
the ſea, and been increaſed to its preſent ſize by di- 
vers later exploſions. This is not extraordinary, 
when hiſtory tells us (and from my own obſervation 
J have reafon to believe) that the Lipary iſlands were 
formed in the like manner. There has been no 
eruption in Iſchia fince that juſt mentioned, but earth- 
quakes are very frequent there; two years ago, as I 
was told, they had a very conſiderable ſhock of an 
earthquake! in this iſland, 

Father Goree's account of the formation of the 
new ifland in the Archipelago (ſituated between the 
two iſtands called Kammeni, and near that of San- 
torini) of which he was an eye-witneſs, ſtrongly 
confirms the probability of the conjectures I venture 
to ſend you, relative to the formation of thoſe itlands 
and that part of the continent above deſcribed : it 
ieems likewiſe to confirm the accounts given by 
Strabo, Pliny, Juſtin, and other ancient authors, of 
many iſlands in the Archipelago, formerly called the 
Ciclades, having ſprung up from the bottom of the 
lea in the like manner. According to Pliny, in the 


4th 
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4th year of the cxxxV Olympiad, 237 years before 
the Chriſtian era, the iſland of Thera (now Santorini) 
and Thereſia were formed by exploſion; and, 130 
years later, the iſland Hiera (now called the great 
Kammeni) roſe up. Strabo detcribes the birth of this 
Hand in theſe words: * In the middle ſpace between 
„ Thera and T'heraſia flames burſt out of the ſea for 
&« four days, which, by degrees, throwing up great 
e maſſes, as if they had been raiſed by machines, 
te they formed an iſland of twelve ſtadia in circuit.“ 
And Juſtin ſays of the ſame iſland, Eodem anno inter 


inſulas Theramenem et Thereſiam, medio utriuſque ripe 
et maris ſpatio, lcrræ motus fuit : in quo, cum admira-= 


tione navigantium, repente ex profunde cum calidis 
aquis Infula emerſit. 

_ Pliny mentions alſo the formation of Aſproniſi, or 
the White Ifland, by exploſion, in the time of 
Veſpaſian. It is known, likewiſe, that in the year 


1628, one of the itlands of the Azores, near the 


iſland of St. Michael, roſe up from the bottom of 
the ſea, which was in that place 160 fathoms deep; 


and that this iſland, which was raiſed in fifteen days, 


is three leagues long, a league and a half broad, and 
riſes three hundred and fixty feet above water, 
Father Goree, in his account of the formation of 


the new ifland in the Archipelago, mentions two diſ- 


tinct matters that entered into the compoſition of this 
iſland, the one black, the other white. Aſproniſi, 
probably from its very name, is compoſed of the 
white matter, which if, upon examination, ſhould 
prove to be a fifa, as I ſtrongly ſuſpect, I ſhould 
think myſelf fill more grounded in my conjectures ; 
though I muſt confeſs, as it is, I have ſcarcely a 

doubt 
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doubt left with reſpect to the country I have been 
deſcribing having been thrown up in a long ſeries of 
ages by various exploſions from ſubterraneous fire. 
Surely there are at preſent many exiſting volcanos in 
the known world ; and the memory of many others 
have been handed down to us by hiſtory. May there 
not therefore have been many others of ſuch ancient 
dates as to be out of the reach of hiſtory? 

Such wonderful operations of nature are certainly 
intended by all- wiſe Providence for ſome great pur- 
poſe. They are not confined to any one part of the 
globe, for there are volcanos exiſting in the four 
quarters of it. We ſee the great fertility of the ſoil 
thrown up by exploſion, in part of the country I have 
deſcribed, which on that account was called by the 
ancients Campania Felix. The fame circumſtance is 
evident in Sicily, juſtly eſteemed one of the moſt 
fertile ſpots in the world, and the granary of Italy. 
May not ſubterraneous fire be conſidered as the great 

plough (if I may be allowed the expreſſion) which 
nature makes uſe of to turn up the bowels of the earth, 
and afford us freſh fields to work upon, whilſt we 
are exhauſting thoſe we are actually in poſſeſſion of, 
dy the frequent crops we draw from them? Would 
it not be found, upon enquiry, that many precious 
minerals muſt haye remained far out of our reach, 
had it not been for ſuch operations of nature ? It is 
evidently fo in this country. But ſuch great enquiries 
would lead me far indeed. I will only add a re- 
flection, which my own little experience in this branch 
of natural hiſtory furniſhes me with. It is, that we 
are apt to judge of the great operations of nature on 
too confined a plan, When firſt I came to Naples, 
7 my 


* 
—— ow 
—— — 


— 
— ® => , 0 
— — 2 IS 
—ů — — — * 
— — = . _ 
— — —— — * 
= 
— 
— — 
— — 


— 


* — —— — — 22 
— — — — - — — — 
—— — 2 — 
—— wed * — 
— ̃ ne ” . 
. „ — — 
———— — 


— — — 4 
— 22 ” 
_ - — — m — 
— —ũ—— —ͤ —tł—-— — — 2 
— 2 22 = —_— 


— 
1 1 
— — 
— 

— — 
—— — 


[ 40 ] 
my whole attention, with reſpe& to natural hiſtory, 
was confined to mount Veſuvius, and the wonder- 
ful phænomena attending a burning mountain; but, 


in proportion as I began to perceive the evident 


marks of the ſame operation having been carried 
on in the different parts above deſcribed, and 


likewiſe in Sicily, in a greater degree, I looked upon 
mount Veſuvius only as a ſpot on which nature was 
at preſent active, and thought myſelf fortunate in 


having an opportunity of ſeeing the manner in which 
one of her great operations (an operation, I believe, 
much leſs out of her common courſe than is gene- 
rally imagined) was effected. 


Such remarks as I have made on the eruptions of 


mount Veſuvius, during my reſidence at Naples, 
have been tranſmitted to the Royal Society, who have 

done them more honour than they deſerved. Many 
more might be made upon this active volcano, by a 


perſon who had leiſure, a previous knowledge of the 
natural hiſtory of the carth, a knowledge of che- 


miſtry, and was practiſed in phyſical experiments, 


particularly thoſe of electricity. I am convinced that 
the ſmoke of volcanos contains always a portion of 


electrical matter, which is manifeſt at the time of 
great eruptions, as is mentioned in my account of the 


The peaſants 
in the neighbourhood of my villa, ſituated at the foot 


great eruption of Veſuvius in 1767. 


of Veſuvius, have aſſured me, that, during the erup- 
tion laſt mentioned, they were more alarmed by the 
lightening and balls of fire that fell about them with 
a crackling noiſe, than by the lava and the uſual 
attendants of an eruption. I find in all the accounts 


of great eruptions mention made of this ſort of 


lightenin g. 
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lightening which is diſtinguiſhed here by the name 
of Ferilli, Bracini, in his account of the great one 
of Veſuvius in! 63 „ ſays, that the column of ſmoke, 
which iflued from its crater, went over near an hun- 
dred miles of ccuntry, and that ſeveral men and 
beaſts were ſtruck dead by lightening, iſſuing from 


this ecke! in its courſe. 


The nature of the noxious vapours, called here 


mnofete, that are uſually ſet in motion by an eruption 
of the volcano, and are then mapifeſt in the wells and 


ſubterraneous parts of its neigibournocd, ſeem like- 
wiſe to be little underſtood. From ſome experiments 


very lat cly made, by the ingenious Dr. Nath, on the 
mofete of the Grotto del Cane, it appears that all its 
known qualities and effects correſpond with thoſe 
attributed to fixed air. Juſt before the eruption of 
1767, a vapour of this kind broke into the king's 
chapel at Portici, by which a ſervant, opening 
the door of it, was ſtruck down. Abcut the ſame 
time, as his Sicilian majeſty was ſhooting in a paddock 
near the palace, a dog dropped down, as was ſup- 
poſed, in a fit; a boy going to take him up dropped 


likewiſe; a perſon preſent, ſuſpecting the accident to 


have procceded from a mofete, immediately dragged 
them both from the ſpot where they lay, in doing 
which, he was bimſelf ſenſible of the vapour; the 
voy and the dog ſoon recovered. His Sicilian majeſty 

did me the honour of informing me himſelf of this 
accident ſoon after it had happened. I have met 
with theſe ms/eles often, when I have been making 


my obſer ark on tne borders of mount Veſuvius, 
Vol.. LXI. (; parti- 
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particularly in caverns, and once on the Solfaterra, 
The vapour affects the noſtrils, throat, and ſtomach, 


juſt as the ſpirit of hartſhorn, or any ſtrong volatile 


talts, and would ſoon prove fatal if you did not im- 
mediately remove from it. Under the ancient city 


of age 22%; the mefetes are very frequent and power- 


ful, fo that the excavations that are carrying on there 


are often interrupted by them; at all times mofetes 
are to be met with under ancient lavas of Veſuvius, 


particularly thoſe of the great eruption of 1631. In 


-Serao's account of the eruption of 1737, and; in the 
chapter upon mofetes, he has recorded ſeveral curious 


experiments relative to this phenomenon. The 


Canonico Recupero, who, as I mentioned to you in 
a former letter, is watching the operations of mount 
Etna, has juſt informed me, that a very powerful 


mofete has lately manifeſted itſelf in the neighbour- | 
hood of Etna; and that he found near the ſpot from 
whence it rifes, animals, birds, and inſects, dead, 
and the ſtronger ſort of ſhrubs blaſted, whilſt the . 
graſs and tenderer plants did not em to be 
affected. The circumſtance of this mojete, added to 
that of the frequent earthquakes felt lately at Rhegio 
and Meſſina, makes it probable that an eruption of 
mount Etna is at hand. 
I am alarmed at the length of this letter. By en- 
deavouring to make myſelf clearly underſtood, I 
have been led to make, what 1 thought, neceſſary di- 
greſſions. I mult therefore beg of your goodneſs, 
«that, ſhould you find this memoir in its preſent ſtate, 
too tedious (which I greatly apprehend) to be pre- 
ſented 


4 ſented to our reſpectable Society, you will make 
i only ſuch extracts from it as you ſhall think will be 
moſt agreeable and intereſting. I am, 


SIR, 
With great truth and regard, 


Your moſt obedient humble ſervant, 


William Hamilton. 
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— REFERENCES to the Map, Tas, I. 


1. Naples. 

2. Portici. 

3. Reſina, under which H erculaneum ; is buried. 

4. Torre del Greco. 

. Hermitage, at which travellers uſually reſt, in 
their way up mount Veſuvius. 


ancient exploſion. 


lava that ran from them almoſt into the fea. 
3. Mount Veſuvius and Somma. 
9. Village of Somma. 


which lavas have been found at zoo feet 


the mountain of Somma, when an active 
volcano. 

11. Ottaiano. 

12. Torre del Annunziata. . 

13. Caſtel a Mare, near which the ancient town of 
Stabia is buried, and where Piiny the elder 
| loſt his life. „„ 

14. Vie 

15. Sorrento, and the plain formed evidently by 

| ſubterraneous Hire. 

16. Maſſa. 

17. Ifland of Caprea. 


18. The 


3. 
6. St. Angelo, a convent of Calmaldoleſe, ſituated 
upon a cone of a mountain formed by an 


7. Cones formed by the eruption of 1760, and 


10. The convent of the Madona gel Arco, under 


depth, and which mult have procezded from 


Lil, Trans i. V. Tab. N. 
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The Grotto of Pauſilipo, cut through the moun- 
tain anciently, to make a road from Naples 
to Puzzole. 

Point of Pauſilipo. - 

The Gaiola, where there are ruins of ancient 

buildings, ſuppoſed to have belonged to 
Lucullus. 

The iſland of Nifda, evidently formed by ex- 
plofion. 

The Lazaret. 

The Bagnoli. 


Pon or Pozzuolo. 


2 5, The Solfaterra, ancientiy called Forum Vulcani : 


between the Solfaterra and the'lake of Age 
nano, are the boiling waters of the Piet; 


The New n formed by exploſion in 


the year 1538; the ſand of the ſea ſhore at 
its baſis burning hot. 1 
The lake of Agnano, ſuppoſed the crater of an 
ancient volcano: here are the baths called St. 
Germano, and the famous Grotto del Cane. 
Aſtruni, which has been evidently a volcano, and 
is now a Royal Chace, the crater being fur- 
rounded with a wall. 


The monte Gauro cr Barbaro, anciently a 


volcano. 
The lake of Avernus, evidently the crater of an 
ancient volcano, 
Lake of Fufaro. ; 
Point of Miſenum, from whence Pliny the 
elder diſcovered the eruption of Veſuvius that 
proved faral to him ; near this place, in a vault 
of an ancient building, | is a conſtant vapour 
or 
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or mofete, of the ſame quality with that of 
the Grotto del Cane. 
33. The Mare Morto, the ancient Roman Harbour. 
34. Baia; behind the caſtle are two evident craters 
of ancient volcanos. 
35. Iſland of Procita. 
36. A perfect cone and crater of a volcano near 
Caſtiglione in the iſland of Iſchia. 
37. Lava that ran into the ſea in the laſt eruption 
on this iſland, in the year 1301, or 1302 
the place now called Le Cremate. 
38. Town of Iſchia and caſtle. 
39. Lake of Licola. 
40. Lake of Patria. 
41. The river Volturnus. 
42. Capua. 
43. Caſerta. 
44. Averſa. 
45. Mataloni. 
. 
47. Iſland of Iſchia, anciently called 1 Inari- 
me, and Pithecuſa. 
48. The mountain of St. Nicola, anciently called 
Mons Epomeus, ſuppoſed the remains of the 
principal volcano of the iſland. 
49. Caſtiglione, near which are the baths of Gur- 
gitelli. 


50. Lacco, near which is that very cold vapour called 
by the natives ventarole. 
51. Ancient city of Pompeii, where his Sicilian ma- 


jeſty's excavations are carrying on at preſent. 
52, Rovigliano. 


53. River of Sarno. 4 
54. Cu- 


50. 


60. 


«a . 
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Hot ſands and Sudatory called Nero's baths. 
The Lucrine lake ſuppoſed to have been here, 
and of which there is ſtill ſome little re- 


main. 


Villa Angelica, Mr. Hamilton's villa, from 
| whence he has made many of his obſerva- 


tions upon mount Veſuvius. 


Cones formed by an ancient eruption called 


viuli; here are likewiſe cold Vapoure called 


Dentaroli. 


High grounds, probably ſections of cones of an- 
cient volcanos, being all compoſed of tja and 
ſtrata of looſe pumice and burnt matter. 

Plain of the Campagna Felice, four or five feet 


of excellent foil, under which are ſtrata of Z 


burnt and erupted matter. 


obſervations. 


FCC e of Mr. Hamilton's 


II. Extract 
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II. Exiraf of anothen Letter, from Mr. 
Hamilton, 70 Dr. Mat), on the 
Subject, 


Naples, March 5, 1771. 


Read May zo, 
1771. 


INCE had the pleaſure of ſending 


is deſcribed; examining a deep hollow way cut by 
the rain waters into the outſide cone of the Solfaterra, 


I diſcovered, that a great part of the cone of that 
ancient volcano has been calcined by the hot vapours 
above deſcribed. Pumice calcined ſeems to be the 
chief ingredient, of which ſeveral ſpecimens of (as I 
ſuppoſe) variegated uniform marble are compoſed, and 
the beautiful variegations in them may have probably 
been occaſioned by the mineral vapours. As theſe 


ſpecimens are now ſent to the Royal Society, you will 
lee that theſe variegations are exactly of the fame 


pattern and colours as are met in many marbles and 
flowered alabaſters; and I cannot help thinking that 
they are marble or alabaſter in its infant ſtate, 
What a proof we have here of the great changes the 


earth we inhabit is ſubject to! What is now the 
Solfaterra, we have every reaſon to ſuppoſe, to have 
been originally thrown up by a ſubterrancous explo- 
ſion from the bottom of the fea, That it was long 


1 all 


you my letter, in which the nature of 
the foil of more than twenty miles round this capital 
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an exiſting volcano, is plain, from the ancient cur- 


rents of lava, that are ſtill to be traced from its crater 
to the fea, from the ſtrata of pumice and erupted 


matter, of which its cone, in common with thoſe of 


all other voicanos, is compoſed, and from the teſti- 
mony of many ancient authors. Its cone in many 
parts has been calcined, and is till calcining, by the 
hot vapours that are continually iſſuing forth through 
its pores, and its nature is totally changed by this 
chemical proceſs of nature. In the hollow way, 
where J made theſe remarks, you fee the different 


ſtrata of erupted matter, that compoſe the cone in 


ſome places perfectiy calcined, in others not, accord- 


ing as the vapours have found means to infinuate 


themſelves more or leſs. 


A hollow way cut by the rains on the back of the 


mountain, on which part of Naples is fituated, to- 


wards Capo di China, ſhews that the mountain is 
compoſed of ſtrata of erupted matter, among which 


are large maſſes of bitumen, in which its former 
ſtate of fluidity is very viſible. Here it was I diſ- 
covered that pumice ſtone is produced from bitu- 
men, which I believe has not yet been remarked. 
Some ſpecimens ſhew evidently the gradual proceſs 
from bitumen to pumice; and you will obſerve that 
the cryſtalline vitrifications, that are viſible in the 
bitumen, ſuffer no alteration, but remain in the lame 
Rate in the perfect pumice as in the bitumen. 

In a piece of ſtratum, talcined from the out- 
ſide of the Solfaterra, the form and texture of 
the pumice ſtones is very diſcernible. In ſeveral 
parts of the outſide cone, this calcining operation is 


{till carried on 5 the exhalation of conſtant very hot 
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and damp vapours, impregnated with falts, ſulphur, 
alum, &c. Where the above-mentioned vapours 
have not operated, the ſtrata of pumice and erupted 
matter, that compoſe the cone of the Solfaterra, 
are like thoſe of all the high grounds in its neigh- 
bourhood, which I ſuppoſe to have been thrown up 
likewiſe by exploſion, I have ſeen here, half of a 

large piece of lava perfectly calcined, whilſt the 
other half out of the reach of the vapours has been 
untouched ; and in ſome pieces the center ſeems to 
be already converted into true marble. 

The variegated ſpecimens then, above deſcribed, 
are nothing more than pumice and erupted matter, 
after having been acted upon in this manner by the 
hot vapours; and if you conſider the proceſs, as I 
have traced it, from bitumen to pumice, and from 
pumice to marble, you will think with me that it is 
difficult to determine the primitive ſtate of the many 

wonderful productions we fee in nature. - 

I found in the 7ufa of the mountain of Pauſilipo, ; 
a fragment of lava: one fide I poliſhed, to ſhew 
it to be true lava; the other ſhews the figns of 
the rufa, with which it is incorporated, It has evi- 
dently been rounded by friction, and moſt probably 
by rolling in the fea. Is it not natural then to ima- 
gine that there muſt have been volcanoes near this 
ſpot, long before the formation of the mountain of 
Pauſilipo ? This little ſtone may perhaps raiſe in your 
mind ſuch reflections, as it did in mine, relative to 
the great changes our globe ſuffers, and tie proba- 
bility of its great antiquity. 


III. A 
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III. A Letter from Dr. Frankly yn, F. R. S. 


to the Aſtronomer Royal; containing an 
Obſervation of the Tranſit of Mercury over 
the Sun, November 9% 1769 : By John 
Winthrop, E/; F. R. §. Holliſian Pro- 
feſſer of M. athematics and Natural Philo- 


ſophy at Cambridge, New England. 35 


DrAR SIR, 1 5 
Craven- ſtreet, Feb. 12, 1770. 


Read Jan. 10, HAVE juſt received a letter from 
„ Mr. Winthrop, dated Dec. 7, contain- 
ing the following account, vV!Z. 
On Thurſday the gth of November, I had an 
e opportunity of obſerving a tranſit of Mercury. I 
© had carefully adjuſted my clock to the apparent 
« time, by correſpondent altitudes of the Sun, taken 
with the quadrant for ſeveral days before, and with 
the ſame reflecting teleſcope as I uſed for the tranſit 
t of Venus *. I firſt perceived the little planet 
making an impreſſion on the Sun's limb at 2 '+ 
41“; and he appeared wholly within at 53' 58” 
* apparent time. The ſun ſet before the planet 
*« reached the middle of his courſe; and for a con- 


See Phil. Tranſact. Vol. LIX. p. 352. 
H-2 & ſiderable 


1 
« ſiderable time before ſunſet, it was ſo cloudy, that 
« the planet could not be diſcerned, So that I made 
e no obſervations of conſequence except that of the 
« beginning, at which time the Sun was perfectly 
© clear. This tranſit compleats three periods of 
46 years, ſince the firſt - of Gaſſendi at 


« Paris, in 1631.“ 
Jam, SIR, 


With great eſteem, 


Vour moſt obedient ſervant, 


B. Franklin. 


IV. Ob Fa 


1 


IV. O&fervations on the Heat of the Ground 
on Mount Veſuvius: By — Howard, 
3 F. KA 


Read Jan. 17, T BEG leave to lay before this 0 de 


BEEN» ſome obſervations which I made lift 


June, on the heat of the ground on mount Veſuvius, 
near Naples. 


On my aſcending the mountain, I often immerged 


the bulb of a thermometer in the ground, but found 
no ſenſible heat for ſome time: the firſt riſing in 


my thermometer, was 114 ; every two or three 
minutes, I obſerved the inſtrument, till I gained the 
ſummit. At thoſe times, found it riſing to 1225, 1377, 


147, 164, and 1727: on the top, in two places, 


where I made the obſervations, in the interſtices be- 
twixt the hard lava, it was 218". Such a degree of 
heat, after I had overcome the inconvenience of the 


exhalations, raiſed my curioſity to know if there was 
a ſtill greater degree of heat in the mouth of the ſaid 
mountain. Accordingly, I made a ſmall deſcent, 


and, by two obſervations I carefully and attentively 
made, my thermometer both times ſtood at 
240" 5 


John Howard. 
P. S. It 
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P. 8. If it ſhould be aſked, how a perſon, either 
to their feet or in ſtooping or laying down to make 
the obſervations, could endure ſuch a degree of heat; 
I anſwer, that the heat, both at top and in the mouth 
of the mountain, was only in particular places. This 
was known by the fumes ; the hard maſſes of lava 
are only warm, and even ſo tolerable as to permit me, 
to lay on them, as I was often obliged to do, when 
the thermometer was immerged, to make a true 
obſervation, 1 
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V. Deſcription of a Bird from the Faſt 


Indies; in a Letter to James Weſt, 
Eſq; Prefident of the Royal Society; from N 
Mr. George Edwards, F. R. S. 


SIR, 


Read Jan. 17, JN Auguſt laſt, a friend of mine car- 


bod ried me with him to Valentine Houſe, 
near Ilford in Eflex, the ſeat of Charles Raymond, 
Eſq; to ſee ſome curious birds and other animals, 


from the Eaſt Indies; amongſt theſe, I diſcovered a 
rare bird, not ee known to me . It is of a 


new genus, and the only ſpecies of the genus 


hitherto come to my knowledge. It is about the 
bigneſs of a heron [ſee T AB. Il. ]; and has a 
good deal of the appearance of birds of the heron 
and crane kind, except that the neck is a little 
ſhorter. On firſt f ight, I thought the bird belonged 


to that genus; but, on a cloſer view, I judged it to 
be no wader in the water, for though the legs be as 
long or longer than in herons, &c. yet they are fea- 


thered down to the knees, which we do not find in, 
birds who wade is Hallo w waters, to ſeek their 


* This bird was deſcribed, under the name of the Sagittarius 


from the Cape of good Hope, by Mr. Voſmaer, keeper of the 


Statholder's e at the Hague, in one of his publications 


in low Dutch, printed at Amſterdam, 1769, i in 4to, with a coloured 


cut of the ſaid bird. It feems to feed equally on fleſh and fiſn; 
which accounts for his uniting the characters of birds of prey, 
and of waders in water. M. XI. 


focd, 
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food. 'The toes in this bird are alſo much ſhorter than 
they are in herons, fo that I think it muſt be placed 
amongſt land birds. The bill is exactly like thoſe 
of hawks, and other birds of prey, which is the 
only inſtance I have diſcovered in any of the long 
iegged kind of birds; the talons or claws are ſmall 
and unfit for a bird of prey, and the eyes are of 
a dark colour placed in ſpaces covered with a bare 
ſkin of an orange colour, on each fide of the head. 
Tt hath a beautiful creſt compoled of many long 
painted feathers tipped with black hanging back- 
ward. The beak, head, neck, back, breaſt, and 
vpper covert feathers of the wings are of a bluciſh 
aſh colour, rather lighter on the breaſt than on the 
back. The belly, thighs, the greater wing-feathers, 

and tail, are black, the tail feathers being tipped 
with white; the legs and feet are of a reddiſh fleſh 
colour, the claws black. This bird was called a 
ſnake-eater, by thoſe who brought it from India. I 
believe it may prey on ſmall ſerpents, lizards, and 
other ſmall reptiles. Another bird was brought with 
this, ſuppoſed to be the male of this ſpecies, which 
died ſoon after it was landed Mr. Raymond's ſer- 
vant told me that it was ſomething larger, and the 
creſt longer, the head black, but that in other re- 
3 the two birds agreed. 


I am, S 1 R, 
Lour moſt humble ſervant, 
Colle of. Phyſicians, Wes W257] 
e ny. Geo, Edwards, 


VII. A 


1 
; v. An Extract from the Regifter of the Pariſh of Holy-Crofs in 
f Salop, being a Second * Decade of Tears from Michelmas, 1 760, 0 
Michaclmas, 1770, carefully digefted in the following 7. _ by tbe 
= Aer. William Gorſuch, Miniſter of that Pariſh, 


Read January 24, 1777. 
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peel i Male. 117118 * 19123 22 172218 35 382. 
males. 14.0 22121] 190160300 9 2017088 
Buried. Males. 1166490311019 128161 365 
[. Females, |14113|2cl1 301 5418200441904 j* g 
Increaſe 17. 
: m. Males, f. Females, 
4 1761 1762[1763[1764[1765|1766{1767}1768[176g 1770 
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Vox. LXI. | 


Under ten years of age, 


From 70 to 75 { . 


Males 


From 75 to 80 60 


Accidents 


Apoplexy 
Aſthma 
Cancer 
Childbed 
Chincough _ 
Conſumption. 
Houſes or Families in 
Ditto, paying window-tax, in 7768, 70—In 1770, 
Void houſes, none. 
Number of perſons in 176 5 1096 
Ditto, in 1770, 


In arable and paſture land 1400 | 
Gardens, yards, and houſes 300 


There is no waſte land, n 


58 
T here remain alive, 
Males 


— 


Females 1 oy 33 


Females 122 
From 80 to 8.5 


126 248. 
Males 3 
Females 6 ls 


Males 


Females 3 4h "Y Hons 2510.90 | Femates 3376 


Diſtempers and Caſualties. 


Convulſions 31 | 
Dropſy 20 
Drowned _ 
Exil | 4 
Fever 35 
Jaundice 4 } 
' Impoſthume 
| Meazles 15 


1046 
Acres. 


—— —02œ¶ ũ2 


1700 


Palſy | 2 
Small- pox 46 
Teeth 5 
| Untimely _ 17 
Worms 4 


24 N. B. The remetinter died: 


of a natural decay, with- 


out any diſtemper, 


1765, 249—in 1750, 240. 


65 · 


In the year 1767, nine houſes 
were pulled down, to open a 
way for building a new ſtone 
bridge over the river Severn, 

by which forty-four perſons 

| were removed; fix continued 
in the pariſh, and thirty-eight 
went out of the pariſh, 
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VII. 4 Letter from Mr. Stephen de Viſme 


4% Mathew Maty, M. D. Sec. R. S. con- 
taining an acount of the Manner, in which 
the Chineſe heat their rooms. 


SIR, 


Read Jan, 31, Þ HE oreat pleaſure I have in oblig- 


22 ing and rendering any ſervice to 
your Royal and illuſtrious Society, made me requeſt 
the Rev. P. Gramont, miſſionary, (a man of great 
family and ſenſe, whom I was acquainted with at 
Canton before he was ordered to Pekin, by the Em- 

peror) to make enquiries, and collect any curioſity 


ulcful to philoſophy, mechanicks, and natural hiſ- 


tory, that might be uſeful to mankind, and agreeable 
to the curious. He has been ſo polite to tranſmit me 


the model of a Chineſe furnace, uſed to warm the 
apartments; together with a muſter of different coals, 


lime, &c. for the Royal Society, which I ſend to 
my brother to be tranſmitted to you; and 1 ſhall 
be happy that it comes ſafe to your hands, Father 
Loreyro, miffionary and phyſician to the King of 
Cochin China (a gentleman we are greatly obli ged 
to for his humanity, in cloathing, feeding, and getting 


a 2 paſſage to ſome poor ſhipwrecked ſeamen of the 


Earl Temple); z 1s at work upon drawing a correct 
L 2 diraught 


L 6o ] 
draught of that coaſt and Cambodia; and I hope, 
when finiſhed, to obtain one for the Society. 


I embrace this opportunity“ of alſo making you 
an offer of my ſervices, and ſubſcribing myſelf with 


the greateſt eſteem and regard, 


SIE; 
Your molt obedient: 
humble ſervant; 


Canton, r 8 


* Unfortunately this gentleman died at Canton ſoon after the 


date of this letter, which deprives the Royal Society, and the. 
public, of the very curious and uſeful informations they might: 


have expected from him. 0 | 


@ - 


VIII. A 
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VIII. An Account of tbe Kang, or Chineſe 


 S'oves, by Father Gramont, zranſiatea 


from the French. 


Read Jaa. 31, þ HE greateſt of all maſters is want. 
5 EY. It is a ſpur to genius, gives wings 
to induſtry, and points out ſuch Teſources as neither 
learning nor curiofity would ever have contrived. 
This it is which has taught the Chineſe to make uſe of 
fea coal to warm their houſes, and to procure to them- 


ſelves the benefit of its heat without being annoyed 


by its offenſive ſmoak. This diſcovery of the Chineſe 
might perhaps be of uſe in the great city of London,, 
and thoſe parts of England, where this fuel is burnt 


in rooms. The warm concern the Royal Society has: 


always ſhewn. for whatever affects the lives or wel- 
fare of the community, induces us to hope for a 


favourable acceptance of a model of the Chineſe: 


Kang, which we apprehend may be conducive to 
thoſe beneficent purpoſes ; we therefore have added. 


ſuch explanations as will give an infight into the 


theory of it, that it may be made known, and im- 
proved upon. 


May the illuſtrious and celebtated Royal Society: 
conſider this trifle as a token of our profound reſpect, 
and accept it as a ſmall acknowledgement of our 
gratitude for the favours beſtowed upon us, wretched. 
and afflicted as we are! As we have the honour 
to write to gentlemen: eminent for their learning, 

we 
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we ſhall only relate and deſcribe what is moſt eſ- 
ſential. 
I. A Kang is a kind of ſtove, that is heated by 
means of a furnace, which caſts all its heat into it. 
Many kinds of ſtoves, ovens, and furnaces, have in- 
deed * contrived beyond ſea, which are ſome- 
what like this; but the Chineſe ſeemed to have found 
means to unite all their conveniences and uſes in 
the Kang. They are of various ſorts, the Kang with 
a pavement, or Ti-Kang; the Kang for ſitting peo- 
ple, or Koa- Kang; and the chimney Kang, or Tong- 
Kang. As they are all made upon the fame prin- 
ciple, we ſhall confine ourſelves to the deſcription 
of the Kao-Kang, from which the model CO wy 
3s taken. 
The parts of a Kang are, 1. a furnace; ; 2. a pipe 
for the heat; 3. a brick ſtove; 4. two funnels for 
the ſmoke. 
The furnace 1s 8 to the ſize of the 
tove it is intended to heat. A is the aſh hole. B 
the cellar. C the furnace. D the lit, or mouth, 


hat conveys the flame and heat into the ſtove. 


E The pipe or conductor for the heat, F begins at 
the mouth of the furnace, and forms a channel 
which falls in a right angle upon a ſecond, that 
goes quite through under the middle of the floor ; * 

and this laſt pipe has vent holes, G, here and thaw 
The ſtove is a pavement made of bricks, H, which 
being ſupported at the four corners by little ſolid 
piles, I, leaves a hollow ſpace between them and the 
under pavement, where the heat remains pent up, 
and warms the floor. The ſmoke funnels are at both 
ends of the ſtove L, with a little opening M upon 
2 the 
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1 
the ſtove, and another N outward, which carries off 
the ſmoke. 

Nothing can be more ſimple than the effect re- 
fulting from the aſſemblage of all theſe parts. The 
heat of the furnace, impelled by the outward air, and 
attracted by the rarefied air of the ſtove, ruſhes 
through the ſlit, aſcends into the tube, ſpreads through 
the ſtove by the vent holes, heats the bricks, and 
from them the whole room. The ſmoke, which 
TA a free paſſage, is carried off by the funnels. 
2. Admitting this deſcription, which explains the 

wal; let us next conſider what is requiſite for the 

conſtruction of a good Kang. The furnace may 
be placed either in the room itſelf, or in the next 
room, or without doors. The poor, who are glad 
to make the moſt of the firing that warms the 
Kao-Kang, on which they fit by day, and ep by 

night, place the furnace in the ſame room; the 

middling fort put it in an adjoining room; the rich 

and great have it on the outſide, and moſt com- 
monly behind the north wall. The furnace muſt. 
be much below the level of the ſtove, that the 
heat and flame may aſcend with the greater im- 
peivolity into the conductor, and not drive up the 


aſhes. The furnace is in the form of a cone, ſome- 


what arched, that the activity of the heat and flame 
may be all impelled into the ſtove, and not fly off 
when the aperture at the top is left open. Note, 
that the two little moveable flips are planks, that 
take up occaſionally, when people want to go down 
into the cellar and empty out the athes. The 
opening in the furnace is narrow, and the lower 
2:10 of t hne cond: Chor muſt go quick up into the 

ſtoves 
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ſtove. The conductor is to be walled in very cloſe 
on all ſides with dere and! well cemented with 


mortar made of quick lime. That which the Chineſe 


uſe is made with one part of white lime to two 


of black. The black lime, of which we fend a 


ſample, is found at the entrance of the coal pits, and 
ſeems to us to be no other than coals diftolved by 


rain waters. We can atteſt that this ſubſtance mixed 


with white lime makes excellent mortar, nearly re- 
ſembling cement. It is proof againſt rain and ſun, 


and is uſed here to cover and ſhelter whatever is ex- 


poſed to the weather. We ſhould rejoice if this 


hint could prove uſeful to the Britiſh nation, If 
their country affords black lime, they are Poll fled 
of a great treaſure. 
| The ground or flooring of the ſtove may be of 
beaten clay, or, what 1s infinitely better, bricks placed 
edgewiſe, or large paving tiles. 

The funnel for the ſmoke, or rather the two fun- 


nels, muſt be made with great care. Some make 


them terminate in little chimneys, that carry off the 
Imoke above the roof. In the model, they open into 
the room, as the city poor have them; but in the 

country, and in gentlemen's houſes 85 they are on the 


outſide. 


It is of conſequence chat the little piles which 


ſupport the great ſquare bricks of the floor be very 


ſolid, and the bricks very thick and perfectly ſquare. 


The Chineſe bind them with a fort of cement made 


of white and black lime, tempered with Ting Yeou, 


which is a kind of varniſh, We are apt to think 
walnut or linſeed oil boiled would do as well. 


As 
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As ſoon as the Kang is compleated, fire is 
kindled in the furnace, to dry it quick and even. Great 
diligence muſt be uſed in examining it, in order to 


ſtop up all the little holes through which the ſmoke 


might eſcape. The wealthy, to make their Kang 


neater, and to moderate its heat, oil the bricks of the 
floor, and light the fire, to make the oil penetrate 


deeper, and to dry them the faſter. This oil is again 
the Tong Yeou, and may be ſupplied with walnut 
oil. 

. The 77 Kang, or paved Kang, is mace like the 
Ka Kang juſt deſcribed; the only difference is, 1“, 
The pipe for the heat goes on riſing from the mouth 


of the furnace to the further end of the room. 27, 


It does not communicate with a fecond pipe, as in 


the model. 3*, The vent holes that convey the heat 


into the ſtove are all made narrow next the furnace, 


and go widening towards the ſtove. 4*, The fun- 
nels for the ſmoke always terminate without doors, 


or end in the little chimneys. 5*, In the Emperor's 
palace and thoſe of princes, the ſtove is covered with 
two rows of bricks, to confine the ſmoke, and to 


moderate the heat. 


Note, That the bricks in the royal 8 
are two feet ſquare, and four inches thick. They 


cot near a hundred crowns apiece; and are ſo 


beautiful, good and ſolid, that you can have no 


conception of any ſuch thing beyond the ſeas. They 


are grey; but this is owing to the Chineſe manner 
of baking their bricks and tiles, which comes nearer 
to that of the antients than ours. Theſe bricks when 


coloured and glazed appear as fine as marble. The 
Vor. LXI. K coloured 
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1 66] 
Tong- Kang, or the Kang built in the wall, differ 
from the 7:- Kang only by its perpendicular poſition ; 


the theory 1s the ſame. 


. The Kang is heated by lighting a fire in the 
fares. The ſmoke and even the flame ruſhes 


violently into the pipe, and is carried off by the vent 
holes all through the ſtove, where, being pent up, it 
| heats the bricks of the pavement in the ſpace of five 


or fix hours: when a Kang 1s thoroughly heated, 


very little fire 1s required to keep it warm, though 
here the thermometer is almoſt all the winter at q, 


10, and even 12 or 13 degrees below the freezing 
point (in Reaumur's thermometer); and although all 
the rooms are on the ground floor, and have nothing 


but windows, and thoſe paper windows, all over the 

front, which is commonly to the ſouth, the warmth 
of the Kang is ſufficient to keep up their tempera- 
ture at 7 or 8 degrees above froſt, with very little 


fire conſtantly kept up. It ſeldom rites to more than 
4 or 5 degrees in the Emperor's apartments, owing 


to the double row of bricks, but the wartnth | is very 
gentle and very penetrating. 


As a Kang is heated by a furnace, any kind of 


fuel will do, vix. wood, charcoal, ſea coal furze, &c. 


The Chineſe make the moſt of every thing. In the 


palace they burn nothing but wood, or : kind of 


coal which neither ſmoaks nor ſmells, and burns 


like tinder. The generality of people burn ſea coal: 


the poor in the country make ule of furze, ſtraw, + 


cow dung, &c, 
A great faving may accrue from the following ob- 


ſervation; the Chinele, to ſaye coals, pound them to 


the 
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the ſize of coarſe gravel, and mix them with one 
third, or even an equal quantity, of good yellow clay. 

This mixture being well kneaden, they make it up 
into bricks, which ſtrike a greater heat than wood, 

and come incomparably cheaper. The fea coal thus 
tempered i is far lets offenſive; and beſides, the Chineſe, 
in order to draw off the noiſom vapours of the air, 
conſtantly heated by the coal fire, always keep bowls 
of water in the rooms, and renew them now and 
then. The gold fiſhes that are kept in thele bowls 
are both an ornament and arwſement. In the 
palace, the Emperor's apartments are decorated with 
flower pots, and little orang= trees, &c. The 
Chineſe philoſophers pretend that this is the beſt way 
to ſweeten the air, and abſorb the fiery particles dii- 
perſed in it. They likewiſe leave two panes open 


night and day at the top of each window, to re- 


new the air, which they think is too much rarefied 
by the heat. Theſe particulars may appear too 


trifling to be laid before the Royal Society; but, as 


they relate to the preſervation of their fellow citizens, 
we hope the worthy members will make allowances 
in favour of the motive. 

5. The Kang is attended with many advantages 
and conveniencies. 15, The rich and great are not 
expoſed to the troubleſome attendance on a fire in the 
chimney, and enjoy all its benefits. 2% The poor 
uſe all forts of fuel without any other expence than 
what the kitchen requires, and have the comfort of 
fitting warm by day, and lying warm by night. The 
fire in the furnace ſerves to dreſs victuals, and to heat 
the ſtove. The poor go further ſtill: they enciuie 
within the brick work of the Kang a veſlel, either 
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of copper tinned, or of iron, which ſupplies them 


with hot water for their tea. This water evaporates 
in the night, moiſtens the air of the room, and ab- 


ſorbs the noxious particles of the ſea coal. We 


cannot forbear dwelling upon theſe little œchomi- 


cal obſervations, as our aim is public utility. The 


Chineſe are wont to ſay, The Emperor can build a 
cages and cannot make a ſhrub; one word from 


us mouth makes a nobleman of a mere citizen, but 


all his wiſhes and prayers cannot prolong the lives 


of his favourites one fingle moment. 
It is not our part to point out what uſe might be 
made of the Chineſe Kang beyond the ſeas ; but we 
apprehend that the Tz-Kang might be a profitable 


improvement for hoſpitals, manufactories, &c. and 


a pleaſing one for the rich. The Tong-Kang pro- 


perly managed would do very well in upper rooms, 


and would afford warmth for the bed-chamber, and 
fire for the dreſſing-room. The Kao-Kang ſeems 


leſs adapted to the cuſtoms and manners of Europe, 


but induſtry might find ſome uſe for it in the coun- 


try. Should the Kang be rejected on account of 
its novelty, ſome hints might ſtill be taken from 
its conſtruction tor the uſe of ſeveral kinds of handi- 
craft. 


The Chineſe ſea coal may give ſome inſight into 


the formation, qualities, uſes, and nature of this ſingu- 


ral foſſil; but this would require a ſeparate paper. 


All we ſhall here obſerve is, that, as far as we can 


judge from the ſamples we have ſeen, it ſeems for 


the moſt part to be a ſtone diſſolved by the waters, 


and impregnated with ſulphur. Its hurtful qualities 
proceed from a mixture of antimony, copper, iron, 
| &c. 


LL. 

&c. The beſt coal, and that which burns fierceſt, 
is gl. hard, and Þ.ittle. The Chineſe are very 
fond ©: that ſort that flies, and ſnaps in the fire, to 
born u their forges, becauſe it contains a great deal 
of alt-petre. When the flame is blue, it is very 
fierce, but it is too dangerous, as the ſulphur is too 
predominant. Es. N 


Peking, 22 Oct. 1769. 


P. S. If we have expreſſed ourſelves improperly, 
which would not be very ſurprizing, conſidering how 
little we are verſed in theſe matters, and how little 
time we can ſpare for Europe, we are ready to re- 
tract whatever may be thought amiſs, and to give 
what further informations may at any time be de- 
fired. Whoever has ſo loved the Chineſe for Chriſt's 
fake as to come and ſeek them in this far country, 
has not diveſted himſelf of his attachment to Europe, 
and will ever be ſolicitous for the welfare of thoſe he - 
has left behind, and endeavour to promote it, both 
by their prayers, and imparting whatever may con- 
duce to alleviate the miſeries of this ſhort life. 

In what a ſtriking light do we here ſee the vanity 
of the world, the intoxication of philoſophy, and 
the wretchedneſs of thoſe who know nothing of 
Jeſus Chriſt! Learning, vice, and idolatry, go hand 
in hand in the ſanctuary of policy; which knows 
nothing but the Creator of the world, whom the 
Chineſe worſhip on their knees, and diſhonour in 
their lives. 


As 
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[ 70 ] 
As there is room left in the box that contains the 
model, we have put in ſome little ſpecimens of ſea 


coal. | 
N* A; 1,2, 3, different ſorts of ſea coal, or ra- 


ther ſtones diſſolved, and turned to coals. 


N' B. 1, 2, ſea cokl, ſuch as is burnt here. N'. 2 


is the beſt. N' 3. is the ſame coal turned to black 
lime. This you may be convinced of, by diſſolving 
it in water, and mixing it with white lime. 


N* C. 1, 2, 3, 4, ſeveral degrees of bad coal, 
which produces a dangerous ſmoke that occaſions 
fainting fits. N' 4. is the worſt, and is laid by for 
the uſe of forges, whenever it is found. 

N' D. is a kind of Clinker, extracted from the 
aſhes of ſea coal. That which produces the — 


quantity of it is reckoned the beſt. 


If the Society ſhould be deſirous of further in- 
formations concerning the ſea coal, we muſt beg to 
be favoured with particular queſtions; but let it be 
remembered, that we are not within reach of ſuch 
helps as chemiſtry would afford, nor can elucidate 


the matter by experiments. 


IX. Account 
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IX. Account of a remarkable Thunder Storm : 
In a Letter from the Rev. Anthony Wil- 


liams, Refor of St. Keverne, in Corn- 
wal, 70 the Rev. William — D. D. 
Y. K. 9. 


: * 


DEAR SIR, 


Keverne, Aug. 27, 1770. 7 


Read Feb. 75, 
1771. 
much 8 


HAVE received yours, which, I muſt 


For ſeveral days before the thunder ſtorm which 
fell on St. Keverne ſpire aud church, on Sunday the 


18th day of February laſt, the wind was very hard 


at Noa, and North Weſt, accompanied with violent 


ſhowers of hail, which had done ſome damage to 
the roof of the church, and many houſes in. the 


church-town. On the Sunday morning above-men- 
tioned, the wind being at North-weſt, from five 


o'clock during almoſt the whcle day the wind was 
excefiive hard; and about fix, I ſaw ſome few 
faint flaſhes of lightning, which, as the day came 

on, if it continued, became imperceptible. The 
weather being ſo bad, prevented a great number of 
people from coming to church, which in all human 


kannn was a happy circumſtance; for, about a 
quarter 
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quarter after a eleven o'clock, while I was in the latter 
end of the Litany ſervice, we had a very fierce flaſh 
of lightning, followed at the diſtance of about four 
or five ſeconds by the loudeſt thunder I remem- 
ber ever to have heard; but which did no damage, 


nor ſeemed in the leaſt to diſturb any of the congre- 
gation, though at the ſame time the root of the 
church was rifling, and the hail made a noiſe ter- 
rible to be heard. In half a minute after this, as 


near as I can poſſibly gueſs, the whole congregation, 
except five or {ix perſons, were at once ſtruck out of 


their ſenſes. I myſelf received the ſhock ſo ſuddenly 


as not to remember I either heard the thunder or 
ſaw the lightning : the firſt thing that I can recollect 


with any degree of certainty is, that I found myſelf 
In the vicarage ſeat, which is very near the deſk, 
without either gown or ſurplice, bearing in my arms 
as I then thought a dead ſiſter, and God knows it was 
a miracle that ſhe was not ſo; I perceived a very 

ſtrong ſulphureous ſmell, almoſt ſuffocating, and a 
great heat. At this time the confuſion among the 
_ congregation was inconceivable, ſonie running out of 


the church for ſafety, and returning into it again 
(for the ſtones from the roof were falling on our 
Heads, both in and out of the church); ſome on 
their knees, imploring the divine aſſiſtance, giving 


_ themſelves up to certain deſtruction ; and a great 
many, in different places of the church, lying quite 
motionleſs, whom I thought then to be quite dead. 


In the afternoon, my thoughts being a little com- 
poſed (I believe for full two hours J could not be 
ſaid to be rightly in my ſenſes), I walked to the 
church, to ſee what damage was done ; and ſuch a 

{ſcene 


073 ] 
icene preſented, as is horrible to think of, much 
more to ſee. The church-yard was almoſt full of 
ruins; the ſpire, which was about forty- eight feet 
high from the batilements of the tower, was carried 
oft half way down, and the remaining part cracked 
in four places very irregularly down to the bottom. 
The north fide of the tower from the battlements to 
the arch of the bell chamber window was quite out, 
except the corner ſtones, which remained firm and 
unremoved; the lead on the top of the tower was 
greatly damaged, melted in ſeveral places, and as it 
were rolled together. The arch of the belfry door, 
which was very ſtrongly built with a remarkable hard 
iron ſtone, laid in lead, was alſo greatly damaged; 
ſome of the {tones were cracked croſs-ways, and juſt 
removed out of their places, others were quite hove 
out, and the lead between the joints not only melted, 
but looſened ſo as that you might pick it out with 
your fingers. The traces of the lightning were here 
diſcovered along the ſurface of the earth; the ſtones 
were thrown from the ſpire on the tops cf many 
houſes in the Church Town, but did no great hurt; 
in a gentleman's houſe, one ſtone weighing fourteen 
pounds fell through the roof into the chamber, but 
did no further hurt than to make a hole in the roof 

and plaiſtering. It is to be obſerved, that the ſtones 
from the ſpire were ſcattered in all directions, as well 
againſt the wind as with it, ſome of which, but 

not very large, were found but a little ſhort of a 
quarter of a mile. The ſpire from the top fix feet 
downwards was ſolid, through which paſſed an iron 
ſpill to fix the weather-cock on. Did not the light- 
ning firſt ſtrike on this ſpill, and was conducted 
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[ 74 ) 
through the ſolid part of the ſpire, and, having not 
iron to conduct it any further, burſt in the hollow 


part of the ſpire, and threw the ſtones about in all 


directions? It is remarkable that the ſpill was found 
in the bell-chamber, and the weather-cock in the 


battlements; and that the bells were not in the leaſt 


damaged, though a deal board, that lay acroſs the 


beams to which the bells were hung, was ſplit long 
ways in two pieces. The infide of the church till 
preſented a much more horrible ſpectacle ; the roof 
of the church was almoſt all gone, and ſome of the 
timber work in the north iſle ſhattered to pieces; every 
ſeat in the church had rubbiſh in it, ſome more ſome 
leſs, and ſtones of large ſize, ſome of 150 pounds 
weight and upwards, ſcattered here and there amidſt 


the congregation, which damaged the ſeats, &c. but 
did no hurt to the people, though they fat in thoſe 
very ſeats where the ſtones fell. The lightning en- 
tered at the three ends of the church at Weſt, made 
its way through the body of the church, and went 
out through the three ends of the church at Eaſt ; the 


| Holes where it came in and where it went out are 


not large, neither are the walls much damaged. The 


belfry window was ſhattered to pieces, not one whole 


dows alſo ſuffered greatly, the glaſs and munnions 


| being much ſhattered. The lightning entered alſo 


through two places in the roof, one near the ſing- 
ing loft, and ftruck upon the top of a pillar juſt 
by it; the traces of it are to be ſeen from the top of 

the pillar almoſt to the bottom : there were then 
fitting by this pillar two young men, one in the fing- 
ing loft, and other under him in the church, who 


Were 


1 


were both lightly ſcorched; he in the loft from head 
to foot, and the other in the face only: but it is re- 
markable that his hat, which hung on a nail juſt 
above him, was cut in two pieces. In the other place, 
the lightning entered juſt over the deſk and pulpit, 
and fell in like manner on a pillar that ſtands in the 
vicarage ſeat ; but here it was a great deal more 
violent, and, as the object of its fury was my ſiſter, I 
hope you will excuſe my being very particular. Upon 
this pillar reſted a large oak ſoil, the bottom of which 
was burſt into fix pieces, and one of the pieces, be- 
Ing a very large one, was thrown from its place to 
the diſtance of about 20 feet, and appeared to be 
burnt, the other pieces did not fall. From thence 
the lightning came down the pillar with great force, 
tore the ſeat into many pieces, knocked down my 
ſiſter, and made its way through the bottom of the 
ſeat into the earth. She had pattens on, and the 
wooden part of one of them was broke into three 
pieces; the holes, through which the ribbon is put 
to tie them together, were quite burnt out, and the 
ribbon found in the ſeat without the leaſt damage, 
or ſo much as the knot looſened ; her ſhoe was 
| burnt, and rent from the toe to the buckle ; but the 
buckle, which was of ſilver, remained unhurt ; her 
ſtocking was burnt and rent in the foot, juſt in the 
ſame manner as her ſhoe, and ſcorched along to the 
garter, and two little holes were burnt through in the 
leg of it: her apron, petticoats, &c. were burnt through 
and through, and ſhe had ſeveral flight burns on ſe- 
veral parts of her body, beſides two bruiſes on her 
head and breaſt, cauſed by the rubbiſh that fell into 
the ſeat, As ſhe was carrying out of church, ſhe 
a + greatly 
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greatly complained of a deadneſs! in her legs, which, 

as ſhe could not move them at all, I ſuppoſed were 
broke; however, they were not broke, only a little 
burnt, and turned as black as ink; which, by timely 


care, not only came to their natural colour by Tueſday 


noon, but could ſupport her alſo to come down 


ſtairs; and, excepting a hurry of ſpirits, grew quite 


weil that week - 
Not more than ten perſons out of the whole con- 


gregation were hurt, and none of them to any great 
degree; one young fellow, who was more frightened 
than hurt, remained ill a long time, but I believe 


he is now quite well ; the lightning touched his 


watch in his pocket, the marks of which may be 
ſeen on the cryſtal and filver part of it to this day, 
Nobody remembers to have heard any more thunder, 
or ſeen any more lightning after this, though the 
weather continued very ſtormy all that day; ſo that 
this thunder ftorm, from beginning to end, could 
laſt but a very ſhort time. The damage we luffer 


by it (which is now repairing) will amount. to about 
4501. 
Thus, Sir, I have given you a particular account 


of this dreadful accident, by which a great number 


of people, had it not been for the favourable, 1 may 


ſay, miraculous interpoſition of Providence, muſt in- 


evitably have periſhed, It muſt really excite our 


wonder to conſider that not only not one life was loſt, 
but that no perſon was hurt to ſuch 2 degree as to 
confine him for more than two or three days. 


I remember to have feen an obſervation of yours: 
« How deplorable would be the conſequences of ſuch 


« blaſts of lightning, if they happened where are 
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« large congregations in time of divine ſervice!” Here 
you ſee, Sir, they have happened under the very cir- 
cumſtances in which you then thought they muſt 
prove fatal. But Providence has let us know, in this 
remarkable caſe, that, let the danger be ever ſo great, 
and ſeemingly to us unavoidable, yet he is willing, 
as well as able, to ſave us. 
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I am, dear Sir, 


Z . ade TB dC. 
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——_ 


Your moſt obedient, 
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X. Explication of an inedited Coin, with two 
Legends, in different Languages, on the 


Reverſe. In a Letter to Mathew Maty, 
M. D. Sec. R. S. from the Rev. John 
Swinton, B. D. F. R. S. Cuſtos Archivo- 


rum of the Univer i , Oxford, Mem- 
ber of the Academy degli Apatiſti at 


Florence, and of the Etruſcan Academy 


of Cortona in Tuſcany. 


GOOD SIR, 


Read Feb. 7, FFUHE coin I ſhall . attempt to 
des explain on one fide (See Tas. III. 


1.) p reſents to our view the head of Jupiter, 
ſe” on 1 other the prow of a ſhip, which in- 


dicates the place wherein it was ſtruck to have 


been a maritime town. Above the prow of the 


ſhip, we ſee two characters, that are either Punic 
(1) or Phœnician. I fay, either Punic or Pheni- 


cian, . becauſe it may not perhaps be ſo eaſy to de- 
termine whether that town was occupied by the 


(1) From the preſent ſtate of the Kabyles we may infer, 
that the ancient Africans, or Indigenæ, their progenitors, muſt 


have been a very rude uncivilized people, at the firſt arrival of 
the Carthaginians amongſt them. It is therefore utterly impro- 


bable, that they ever uſed any alphabetical characters, before the 


Phoenician letters were introduced into their country by the 


Carthaginians ; or that any other characters, peculiar to them- 
ſelves, and different from the Punic, ever afterwards prevailed 
amongſt them. I cannot therefore but think, that thoſe learned 
men who ſuppoſe the reality of ſuch characters are egregioufſly 
miſtaken, as they can have nothing to advance in ſupport of ſuch 
an opinion, Shaw, Travels, &c. p. 288, . Oxford, 1738. 
Peller. Suppl. 4uatr, — dern. p. 55. A Paris, 1707. 
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Carthaginians, or the Phoenicians, and the Romans, 
when the piece firſt appeared. Beſides the two above- 
mentioned characters, there is a monogram, formed of 
the three Latin letters V, A, B, very indifferently pre- 
ſerved, in the exergue, with which the Punic or Phce- 
nician elements perfectiy correſpond. For the ſecond of 
thole elements is manifeſtly the moſt common Punic or 
Phcenician form of Beth, and I have many years 


fince proved the firſt (2) to be a form of the Phœni- 
cian and Samaritan Yau; and (3) obſerved, that 
though it ſometimes anſwers to V conſonant, it is like- 


wiſe not feldom. taken for Beth, or B. Nor is this to be 
wondered at, as thoſe two leiters ſo nearly in power 
approach one another. The middle element of the 


monogram, A, has nothing equivalent to it in the 


Punic or Phanician infcription ; that vowel, in 


contormity to the genius of the oriental orthogra- 
phy, between the two conſonants, being there 


ſuppreſſed. But the two Punic or Phoenician cha- 


racters, and the Latin monogram, clearly enough 
demonſtrate the name of the town where the piece 


was ſtruck. The monogram ſeems to be preceded 
by a ſort of date in the exergue, which reſembles the 


characters [CXI ; but, as theſe characters are ill pre- 
terved and indiſtinct, I believe the powers of them 
will not be ſo eaſily aſcertained. 
From what has been here laid down, the learned 
will eafily admit the medal in queition to have been 
ſtruck at Vabar, a maritime city of Mauritania 
Czlarienlis, after that place had been ceded to the 
Romans, and was inhabited by them, and either the 
Carthag:aians or the Phœnicians. Vabars i mention- 
(2) De Num. quibuſd. Sam. et Phan, Ye. Diſfert, Pp 73; 74. 


Oxon, 1750. (3) Ibid. p. 74. 
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ed by (4) Pio emy, but in his days ſeems to have 


been a place of no conſiderable note. It, however, 


probably made a greater figure, when inhabited 


either by the Carthaginians, or the Phœnicians, and the 


Romans ; for that it was occupied by two at leaſt of 
thoſe nations, when the medal before me firſt ap- 


peared, the legends on the reverſe, though ſomewhat 


imperfect, render fi ciently clear. That the Car- 


- —ö 


thaginians were poſſeſſed of this City in ancient times, 


is conſonant to the faith of hiſtory ; ſince they were 
maſters of all that part of Africa extending from the 


pillars of Hercules, or ſtreights of Gibraltar, to the 
greater Syrtis, for a conſiderable period of time, as we 


learn from (5) Polybius. And that the Phœnicians 

were maſters of it in early times, is equally probable, 
For that they occupied the ſea-coaſt of Mauritania, 
from at leaſt the generation immediately preceding 


Homer to the time it fell into the hands of the 


Romans, we are informed by Strabo (6). It cannot 
therefore be eaſily determined, as already obſerved, 
whether the piece in queſtion was ſtruck by the 
Phœnicians or the Carthaginians. It muſt, however, 

be attributed to the town of Vabar, when inhabited 


by either the Carthaginians or the Phœnicians, not 
improbably the latter, and the Romans; the two 


legends on the reverſe, as well as the perfect agree- 
ment between them, rendering this inconteſtably clear. 


That the piece I am conſidering was either of a 
Punic or an Atrico-Phcenician origin, may be deemed 
probable from hence, that it exhibits a Latin legend 


(4) Ptol. Geogr. Lib. IV. c. ii. 


( 4 Polyb. Megalopolit. H. back Lib. iii. p. 266, 267. Am- 
gelodami, 1670. 


f6) Strab, Geogr, Lib. iii. p.150, 151. Lutetiæ Parifiorum, 1620. 
| on 
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on the rever%, as do ſeveral other Punic or Africo- 
Phoenician coins. This appears from ſome of the 
medals of the elder Juba, one of Achola, and another 

of Leptis, now in my ſmall collection; to omit other 
ſimilar inſtances, that might, with great facility, be 
produced : whereas, unleſs I am greatly deceived, 
none of the Aſiatico-Phœnician coins have ever yet 


preſented to our view any Latin characters. This is 
an additional proof in ſupport of what has been here 


advanced; and ſeems farther to evince, that my medal 
muſt be aſſigned to the town of Vabar, and was 


ſtruck there, when that place was occupied by either 


the Carthaginians or the African Phœnicians, and the 
Romans; though the time of that operation cannot, 
with any tolerable preciſion, be aſcertained. _ 

I ſhall only beg leave to add, that though Vabar 


was a place of no great note in the days of Ptolemy, 
it ſeems to have been a town of ſome conſideration 
in the earlier times, as (7) Dr. Shaw faw ſome. 


ancient ruins on the ſpot where it formerly ſtood ; 
that a coin of this ancient city has never yet, I believe, 


been communicated to the learned world; that the 


medal before me, which at preſent has a place in my 
ſmall cabinet, is one of thoſe very few Punic or 
Phœnician coins that are adorned with a Latin legend. 


and conſequently merits the particular attention both 


of the curious and the learned ; and that 1 am, 
with the higheſt regard, 


8 1 = Your 3 obliged 


and moſt obedient humble ſervant, 
Chriſt- Church, Oxon. 0 
Sept. 28, 1770. | John Swinton. 


(7) Shaw, ubi ſup. p. 89. Oxford, 1738. 
Vou LXI. M XI. Remar.s 
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XI. Remarks upon Two Etruſcan IPeights, 


or Coins, never before publiſhed. In 
a Letter to Mathew Maty, M. D. 


Sec. R. S. from the Rev. John Swin- 


ton, B. D. F. R. S. Cuftos Archivorum 
of the Univerſity of Oxford, Member of 
the Academy degli Apatiſti at Florence, 
and of the Etruſcan Academy of Cortona 
in Tuſcany. En 


Good SIR, 


* 


Read Feb. 7, INE firſt piece to be conſidered here is 


. an Etruſcan as, (See Tas. III. n. 20 
or weight, exhibiting on one fide the head of Janus, 
covered with a cap; and on the reverſe a club, attended 


by the mark of the As, and the legend 140 f J 3 J. 


in Etruſcan characters. Between the two faces of 
Janus, the head of a bufolo, or wild ox, preſents 
itſelf to our view, as does alſo a fort of concha 
marina, or ſea-ſhell, ſomewhat reſembling one on a 
didrachm of Tarentum, in my ſmall cabinet, and 
ſeveral other ancient coins, contiguous to the cap; 


both of which haye, not a littte, ſuffered from the 


injuries of time, Tune letters on the reverſe are 
more 


[ 83 ] 


more rude and barbarous than thoſe of any ſimilar 
Etruſcan coins hitherto publiſhed, which is.an incon- 
teſtable proof of the exceeding high antiquity of this 
piece. The forms of ſeveral of them are likewiſe ſome- 
what different from thoſe of the correſpondent elements 
on all the other ſimilar Etruſcan weights, hitherto com- 
municated to the learned world. "The concha marina, 
and perhaps the bufolo's head, 1s a ſingularity that 
will announce the weight before me an inedited 
coin. The piece weighs preciſely five ounces, and 
twelve grains; and is, in all reſpects, except what re- 
lates to the concha and bufolo's head, tolerably well 
preſerved. 

The firſt riches of mankind were their flocks and 
their herds, and particularly their (1) oxen. Hence 
the firſt money in Italy, from pecus, was (2) called 
pecunia, and the moſt ancient braſs coins had the 
figure of an ox (3) impreſſed upon them. Hence 
alſo the Greeks, in * days of Homer (4), eſtimated 
the value of their properties according to the number 
of oxen they were equivalent to, as we learn from 
that celebrated poet. For he informs us, that 
Glaucus's golden armour was worth an hundred 
oxen, whereas that of Diomedes, for which it was 


(1) d Frölich. Natit. Elementar. umiſm. Antiquor. c. 
p. 2. Viennz, Pregæ, & Lergeſti, we Ty . 

(2) Plin. Nat. Hift, Lib. xviii. p. 98. J. 6, 7. & Lib, 
Xxxilii. p. 610. I. 6,7. Ed. Hard, Pariſiis, 1723. Fröl. ubi ſup. et 
alib. Una lettera del Annib, degli Abati Olivieri al Sig. Abate 
Barthelemy, &c. p. 28, 29. In Pefaro, 1757. Ezech. Spanhem. 
De U. et Præſlant. Num'ſmat. Antiquor, Diſſert. prim. p. 23. 
Londini, 1706. 

(3) lidem ibid. 

(4) Hom, II. 2z. 235, 236, 237. Vid, etiam Euſtath. in loc. 
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exchanged, did not exceed the value of nine of tho 


animals. The figure of the ox on the moſt ancient 
money. ſeems to have been ſoon converted in Etruria 


into the ſymbol of the head of that beaſt connected 


with the head of Janus, who is (5) faid to have firſt 
introduced the uſe of money into Italy. The head 


of the bufolo, or wild ox, may, as I Conceive, have 
appeared on ſome of the moſt ancient coins of Tuſ- 
_ cany, and particularly the piece I am at preſent con- 


fidering, becauſe the bufolo was formerly, and 1s fill, 
43 native of that country. When I reſided than. 
above thirty years fince, the woods between Leghorn 
and Piſa abounded with them. They were then 
hkewiſe faid to have been very numerous in other 
parts of Tuſcany, and La Romagna; and ſeveral of 


them, at different times, both tamed and wild, I 
myfelf have there feen The reaſon here mentioned 
ſeems to extend to other remains of antiquity of the 
Etruſcans befides their coins, on which the head of 


the bufolo appears, as the (0) authors here referred 


20 have rendered tvihciently clear. 


From what has been obſerved, as well: 28 from the 


thickneſs, high relief, and extreme rudeneſs of the 


workmanſhip, or rather in conjunction with theſe, we 


may conclude, that our As is either coeval with ſome 


(5) Cytherius Poet. apud Athen. Deipnoſoph. Lib. xv. 

(6) Anton, Franc iſc. 4 Muf. Erie. Fab. CAXIII. 
Hamilton $ Colle, of Eitraſc. Greet, and Rom. Antiqu. Vol. II. 
I. 5 . | havea Ene Ae Vas Potortum, (See Tab. III. n. 30) 

znding in 2 bufolo's head ; which, as L apprehend, formerly be- 
Longe to Caidinal Gualtieti: as alſo, another, terminating in 
Fee TA. III. n. 4.) the Read of a gray-hound, ſuanilar ta one 
zubliſbed by Mr. Hamilton, which had. likewiſe a place aſſigned. 
© in the Card: nal's collection of Etruſcan antiquities, L bought 


7 of them of Sig. Barazzi, at Rome, in 17 33. Hamilton S, 


dee? of Exrrlc (at 6:2, and Pops  Auniggat, Vol. I. pl. 49. 


0 


© 


L 5 
of the earlieſt pieces, or weights, ever uſed in Italy, 
or but little poſterior to them. Father Gori (7) ſeems 
to be of the ſame ſentiments with me, in this parti- 
cular z and neither Sig. (8) Olivieri, nor any other 
writer, has invalidated, or diſproved, what has been 
advanced on this head, by that celebrated author, 

That the weight here confidered is to be aſſigned to 
a maritime town, the concha marina, or ſea-ſhell, irre- 
fragably proves. I ſhould therefore, with the very learn- 
ed Sig. Olivier), rather attribute it to Volterra, than to 
Velitræ (9), at preſent called Velletti, as Father Gori 
Io) ſeems to have done. For Velitræ was a town of 
Latium, and much leſs conſiderable than the city of 
Volterra; which (Ii) was the moſt ancient city of Etru- 
-14, the ſeat of a lucumo, and one of the moſt conſider- 
able places in Tuſcan) 7. It was alſo a maritime city (12), 


(7 Anton. Franciſc, Gor. M/. Etrafc. Vol. II. p. 410. 
et ab. Fiorentiz, 1737, 
(2 ) Sig. Oliver. Una Letera, &c. In "> 177. 

(9) Annib. deg f.bati Olivieri, in Eſame della Controverſ 2 
i tteraria, ſepra il 22 2% Erruſco, ſtampata negli Opuſcoli ſcient:fict, 
Tom. XXI. et ubi ſup. p. 43. The old Etruſcan word 
YELATRI, F ELAT RI, or Fr LATERI, ſeems to have been 
ticrably well preſerved in the name of Monte Veltrajo, or 
Felttaio, a mountain bn the territory of Volterra, and about rwo 
miles irom that 9 Ibis, as J apprehend, may be conũdered 
as an additional argument in fupport of Sig. Olivieri's and - 
Monfignore Mario Guarnacci's opinion. Notizie Iſtorich. delia 
ita di Volterra, oper. act Sir. Lorenz. Aul. Cecin. dal Caval. 
Plathin. Dal Borgo, . 44, 49, In Piſa, 1758. Monſig. Mz. 
Guarnacci, in Origin [talich, In Lucca, 1767. 

(10) Anton. Eranciſc, Gor, Muf. Etrujc, Vol. II. p. 427 

(11) Chriſt p. Cellar, Geegr. dat, Lib. II. c. 1x. fect. 
p. 573, 574. Lipſiæ, 1733. Vid. etiam Tho. Dempſt. De * 
Reval, et Anton. Franciic. Gor. Z4uf Etruſc, paſi. 

(22) Strab. Lib. V. p. 222 Fee = Parihiorum, 1620. 
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86 
as we learn from Strabo, being ſeated not far from 
the Vada Volaterrana, near the place were the river 
Cæcina threw itſelf into the Tyrchenian fea. I would 
therefore read the legend, on the reverſe of this coin, 
FELATHERI, FELATERI, or FELATERRI; 
the fifth letter being (13) ſometimes endued with the 
power of Theta, and lometimes with that of Tau; and 
a duplication of conſonants, in writing, having been 
unknown to the moſt ancient Etruſcanz. That the 
vowel E, between the fifth and ſixth elements of the 
Tuſcan legend, on the reverte hereon, ſhould be ſup- 
preſſed, or omitted, will not be any matter of ſurprize to 
thoſe who are apprized, that ſuch a ſuppreſſion, or o- 
miſſion, fo conſonant to the genius of the Hebrew and 
Phenician orthography, from which that of the moſt 
(14) ancient Etruſcans could not have greatly differ- 
cd, in old Tuſcan words, does not ſeldom (15) 
occur. Of this MEN LE, HERCLE, MELACRE, 
PHVLNICE, MENREA, which were read ME- 
NELE, or MENELAE, HERCVLE, MELE- 
ACRE, PHVLVNICE, MENEREA, or MENER- 
FA (16), are convincing proofs; to omit many 
other ſimilar inſtances, that might, with great facility, 
be produced. But this is ſo ſettled a point, that it 


( 13) Anton, Francife Gor, Muf. Eire Vol. II. p. 408, 


409 
FT (14) Swint. De Lingud Etrur, Regal. V ernac.  Diſprtat. 95 
1738. 

(15) Phil. Bonarot. Tho. Dempſt. et Anton. Franciſc. Gor. 
att ow: pail. Vid. etiam Joan. r Paſſer. Piſaurenſ. Helleniſin. 
Pick: in Symbol. Litterar. &c. Vol. II. p. 35—73. Florentie, 
1748, & Carlo Antonioli in Antic. Gem, Etruſc. ſpiegat. & 
illuſtrat. Sc. p. 70-—78. in Piſa, 1757. 

(46) Iidem ibid, 
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will not be_ conteſted in. any part of the. learned. 
world.. 


II. 


The ſecond piece, or weight, of which I propoſe to 
give an account in this paper, is a ſtips uncialis, (See 
TAB. III. n. 5.) as appears both from the weight and 
ſize of it, of the earlieſt date. I received it, as a preſent, 
from my worthy friend James Gilpin, Eſq; late re- 
corder of the city of Oxford, with ſeveral other ancient 
braſs coins. On one fide it has preſerved the head, or. 
rather a full face, of the * ſun ; the workmanſhip 2 
of which is more rude and-barbarous than that of any 
other ſimilar piece that ever fell under my view, and 
done pefectly in the moſt ancient Etruſcan taſte. 
The reverſe. had originally on it the prow of a ſhip, 
which has been fo totally effaced by the injuries of 
time, that only a very few exceeding faint traces of 
it are now to be ſeen. The relief on the face-ſide 
is very high, as was undoubtedly at firſt. that on the 
other; but the reverſe being in a manner quite 
imoothed, nothing there remains but the veſtiges of 
the pruw of a itt 44 that are barely viſible. How- 
ever, 0 over the prow, we may diſcover clearly 
enough the legend NW, in Etruſcan charac- 
ters, thoug! f but very inditferently preſerved... That 


* Ve meet with a full face of the ſun pretty much had 6 
this on a denurius of ihe Plaulian family, but done in a much 
more elegant taitez which demonſtrates it to be vaſtly inferior, 
in boint of antiquity, to t1e piece I am now offering my 
thoughts upon. Sig. Havercamp. Theſautr. Morel. e. 
Þ 329. Amitelædami 1724 
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taſte, now in my ſmall collection. 


alphabetic characters of Italy. 


Word is apparently equivalent to ROMA, and con- 
ſequently the piece itſelf muſt be deemed an uncia, 
or ſtips uncialis, of Rome, though the globule, or 


uncial mark, has not eſcaped the r ravages of time. 
That the piece in queſtion is an uncia of Rome, 


appears not only from the legend on the reverſe, as 


juſt obſerved, but likewiſe from another uncia of 
Rome, with the full face of the ſun upon it, as 
here, though done in the more modern Roman 
That uncia is 
likewiſe, I doubt not, in ſeveral (17) other collecti- 


ons; being, as Japprehend, a pretty common coin. 
The ſame concluſion is likewiſe deducible from 


another Roman uncia, with the word ROMA, juſt 
above (See TAB. III. n. 6.) the prow of the ſhip, or: 


the reverſe, in the very fame fituation as the Etruſ- 
can legend on the weight before me, in my little 
cabinet. We may theretore ſafely enough pronounce 
the coin here deſcribed a ſtips uncialis of Rome, of 
a very remote antiquity, with the Etruſcan name of 
that capital of the world on the reverſe. 


The Etruſcan letters were, undoubtedly, the firſt 
Nay, they prevailed 
at Rome, and in every part of Italy, till after the 
regifuge. This I have fully provee' in a Latin (18) 


(17) Scipionis Maffei Origin, Etruſc. & Latin. p. 61. Tab. 
II. Ocd. II. n. ii. Lipſiæ, 1731. Anniv. degli Abati Olivieri in 
dice Delle Antichiſſ. Monete di Bronzo Romane © Italich. ubi 
ſup. p. 53. In Pefaro, 1957. See Haverc. in Rom. Tab. III. n. 4. 

(18) De Priſcis Romanorum Literis Diſſertat. Oxon. 1740. 
Many curious particulars are deducible from the point here in- 
fied upon. To omit others that occur, from Las it plainly 
follows, that thoſe inſcriptions on the Eugubian tables conſiſting 
of Latin letters, or the more modern characters of Italy, are 


diſſertation, 


389 ] 
diſſertation, printed at Oxford, in 1746. The piece 


at preſent engaging my attention is an additional, or 
rather an apodictical, proof of the truth of what was 


there advanced. It demonſtrates the Etruſcan letters 


to have heen uſed at Rome, in very early times; and 
conſequently evinces, in the ſtrongeſt manner, the 
principal point inſiſted upon in that diſſertation. 

The time when the medal I have been conſider- 
ing firſt appeared, for want of proper chronological 
characters, and ſufficient light from hiſtory, cannot, 
with any preciſion, be aſcertained. But, from a per- 
uſal of the ſmall performance (19) above- mentioned, 
and what has been offered here, we ſhall, I believe, 
be induced to conclude, that it is at leaſt coeval with 
the regifuge, which happened in the year of Rome 


245; or rather, as I ſhould apprehend, that it may be 


a conſiderable number of years anterior to that event. 
The two braſs coins above deſcribed being ex- 
tremely curious, eſpecially the ſecond of them, an 
Etruſcan coin of Rome having never been heard of 
before; and many Curious points being deducible 


more recent than the regifuge. Nay, in the diſſertation here 
reterred to, they have been demonſtrated inferior, in point of an- 
tiquity, to the Duilian inſcription; and conſequently Father 
Gori mult be egregiouſly miſtaken, when he makes all the in- 
{criptions on thoſe tables ſome generations older than the Trojan 
war, See the Univerſal Hiſtory, Vol. XVI. p. 48. Lond. 1748. 
It may not be improper to remark here, that the Etruſcans 
had not che letter O in their alphabet, but conſtantly made uſe 
of V for that element. Hence it me to paſs, that the Etruſcan 
name of Rome was not Roma, but Ruma, as it appears on my 
very ancient coin. Philaſoph. Trasſad. Vol. LVIII. p. 250. 
(19) De Priſc. Ramanar. Lit. Diſſertat, p. 6, 7, 8, 9, 10. 


xon, 1746. 
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1 
from that coin, which I have not time at preſent even 
to touch upon; I was willing to flatter myſelf, that 
the ſhort account of them, in this paper, would not 
be unacceptable to the Royal Society. I have there- 
fore taken the liberty to tranſmit it to you, in order 
to its being laid before that very learned and moſt 
illuftrious body; and am, with great truth, 


Your much obliged, 


and moſt obedient, humble ſervant, 


Thriſt-Church,. Oxon, 


—_ Sept. 29, 1770. John Swinton. 
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XII. Interpretation of Two Punic Inſcriptions, 
on the Reverſes of two Siculo-Punic Coins, 
publiſhed by the Prince di Torremuzza, 
and never hitherto explained. Ina Letter 
10 M. Maty, M. D. Sec. R. S. from the 
Rev. John Swinton, B. D. F. R. S. Cuſtos 
Archivorum of the Liniverfity of Oxford, 
Member of the Academy degli Apatiſti ar 
® Florence, and of the Etruſcan — 
I El o Cortona in T _ 5 


oy — th 
, " - — of — 
oy +» ws 


— a ** PR PT. —_ a" . — pr +, «7 " Y 
. 3 * - 
— K 3 * 1 - 5 3 — << _— 7. - 1 * 2 i - * - — 
— w a 's \ — - —_ — . 2 — = 
. —— — ö 5 nk _— U As * * Is e 7 
N Tm P : | — + ©. — 
PPP — — — 
» — — 
8 — 5 — — — i 8 — * 8 — = 4 _ b 
. . — * = — * 
|; Fa * . | — — 


DAR SIR, 


Read April 11, 


25 8 HE two Punic legends, of which 


I am now to attempt an interpre- 
tation, _ been publiſhed, together with five others, 
by the Prince (1) di Torremuzza, in his volume of 
ancient inſcriptions, printed at Palermo, in 1769. 
As the coins, on which they have been preſerved, 
ſeem extremely curious, ànd are unnoticed by any 
other author ; the Royal Society will indulge me the 
liberty of tranſmitting them my ſentiments of thoſe 
very valuable remains of antiquity, in this paper, 
drawn up in the ſhorteſt and moſt conciſe manner 
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claſſl. XX. p. 292, 293. Panormi, 1769, 
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I. 


The firſtof theſe minute inſcriptions, (See Tan. III. 


n. 7.) which is the firſt of thoſe publiſhed (2) by the 


Prince di Torremuzza, in the place here referred to, 
adorns a fine Punic tetradrachm, as it ſhould ſeem, well 
enough preſerved; which on one ſide preſents to our 
view the head of a woman, and three fiſhes; but, on 

the reverſe, the head of an horſe, behind which ſtands a 
palm tree, attended by an inſcription, in the exergue, 
formed of ſeven Punic letters. The workmanſhip, 
as well as the types, is probably fimilar to that of the 


 filver medals of Menz, by me deſcribed and ex- 
plained, in (3) one of my former papers. 


The firſt of the letters, of which this inſcription 3 1s 
compoſed, will be allowed an Ain of the uſual Punic 
form. This may be collected from the (4) coins of 


Menæ, juſt mentioned, as well as others, that might 


cally be produced. The ſecond ſeems to be Nun. 
But it has been inaccurately taken, and is in reality 


Mem. This is likewiſe clearly evinced by the 
(5) legends on the reverſes of other ſimilar Siculo- 
Punic coins. The third is n the Punic 


(2) Ibid. p. 292. 


3) Philaſoph. TrazſaT. Vol. LIV. Tab. xi. n. 3. p. 99 404. 

(0 Plaloſoph. Tranſacf. ubi ſup. 

(5) Pbeloſepb. Tranſat. ubi fup. D. Bernard. Aldret. Far. 
Latig ucdad. as Ejpan, Se. [90 177-—190. I. Vincen. Juan de 
Laſtanol. Muſ. de las Meal. diſconocid. Hſpanol. Fab. 45. En 
os, i045. Feller, Recueil ds MHedaill. Exc. Tom. Trois. p. 

pl. 83. n. g. A Paris, 1763. Memoir. de Litterat. de] Academs 
455 55 Script. S Hell. Lerer. &c. Tom. I rentiem. p. 417. pl. ii. 


. 8,0, 10, 12. A Paris, 3764, 
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or Pœnician Semech (6), nearly as it appears in the fa- 


mous Malteſe inſcription, and not unlike the form of 
that element exhibited by one of thoſe found at Citium, - 


now in the Bodleian Library, Oxon. The fourth | 


and fixth are ſo (7) like the Punic and Phoenician - 
Ghimel that they cannot well pafs for any other ele- 
ment. The fifth is manifeſtly Hherh (8), though it 
ſeems to have ſomewhat ſuffered from the injuries of 
time. The ſeventh (9) greatly reſembles the moſt 


common figure of Thau, and therefore we cannot be 


much miſtaken if we take it for that letter. The 
powers of the Punic characters forming the in- 
icription ſtanding thus, we may, I conceive, read the 
whole AM SEGHEGT, or SEGEGTH, which is 
but a ſmall variation from. the word SEGESTE, or 


SEGESTA, the Greek and Latin name (10) of a con- 
ſiderable maritime city of Sicily, not far from-Eryx, 


where money was coined, after the Greeks (11) had 
poſſeſſed themſelves of the place. The medal there- 


fore adorned with this minute Punic inſcription may, 


without any impropriety, be ſuppoſed to have becn 


tmitted from the mint at Segeſta, as the Punic words, 
AM SEGHEGT, or SEGEGTH, POPVLV G 
SEGESTANYS, appear „pon it, when the Cartha- 


(6) Phileſoph. Trarſad, ubi ſup. Vol. LIV. Tab. xxii. p- 
204. emo. de Litterat, Fc, ubi ſup. | 
'7) Peilosph, Tranſat, ubi ſup. Fab. xxiv. p ack. 409. 
8) Pbiloſoph. Tranſat. ubi ſup. p. 404. & Tat, =: 
9) Philiſeph. Tran ſact. Vol. LIV. Tab. xi. p. 99. & Tab. 
XXIV. P 404. 


(0) Chriſt. Cellar. Nont. Orb, Amiqu, Lib. II. e. xii, . 


397» 398. 
HH Fil. Parut. La Cicil. Num. in Nam. di Segeſt. 
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943 5 
ginians were maſters of that city, and occupied all 
the adjacent territory appertaining to it. 


That the Carthaginians were actually poſſeſſed, for 


a certain period, of that part of Sicily where Eryx 
and Segeſta had their ſituation, does not only appear 


(12) from antient hiſtory, but likewiſe from a lon 
Punic inſcription, found at the former of thoſe places. 
This inſcription has been (13) publiſhed by the 


Prince di Torremuzza, who extracted it from Sig. 


Antonio Cordici's manuſcript hiſtory of Eryx, with 
a copy of which he was ſupplied by Sig. Dominico 
Schiavo, in the very valuable and learned work men- 
tioned in the beginning of this paper. 

That ſuch rough and uncouth words as SEG- 
HE GT, or SEGEGTH, with vowels ſcarce ſuffici- 
ent to form, or facilitate, the pronunciation, were not 
unknown to the Carthaginians, we may infer from 


the words SBAQTNI, ENGKARA, ESCQVAR, 


FIEGKV,GHERQ, IGHASESC, and many others 


that occur in the remains of the ancient Punic tongue, 
which (14) at preſent exiſt in the vernacular lan- 

From what has been here advanced, it is incon- 
teſtably clear, that SEGESTE, or SEGESTA, is a 


word of a Punic origin; which, indeed, has been 


| obſerved by the famous Bochart. That learned au- 


(12) Polyb. Diod. Sic. Liv. Oroſ. &. Univ, Hiſt. Vol. vi. 
p. 829. et alib. Lond. 1742. 5 

(13) Sicil. et objacent, inſular veter. inſcript. nov. collect. Cc. 
claſſ. xx. p. 296, 297. Panormi, 1769. DD 


(14) Canomico Gio-Pietro Franceico Agius de Soldanis, in 
L iztonar, Panico-MAHalteſ. paſſ. In Roma, 1750. 


4 fthor 
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thor has (15) ſufficiently exploded the fabulous ac- 


count of Aceſta, the pretended founder of Segeſta, 
given us by ſome of the ancient writers; though, 
for want of the aſſiſtance of the Punic coin before 


me, -he could not hit upon the true name the city 


now in view, at leaſt when the medal I am con- 
ſidering firſt appeared, went under amongſt the 
Carthaginians. 
As no chronological characters occur on the piece 
conſidered here, the time when it was ſtruck can- 


not, with any preciſion, be aſcertained. That ope- 


ration muſt, however, have preceded the concluſion 
of the firſt Punic war; fince the Carthaginians, by the 
treaty of peace which - terminated that war, ceded 


the 6 6) whole of their poſſeſſions in the iſland of 
Sicily to the Romans. Nay, the medal I am en- 


deavouring to throw ſome light upon was probably 
prior, perhaps many years, to the ſurrender of 
Segeſta (17) to the Romans, in the beginning of the 
firſt Punic war, when the inhabitants of Segeſta put 
the African garriſon there to the ſword, about 2 58 


years before the birth of Cur1sT; the Carthagi- 


nians ſeeming never to have been poſſeſſed of this | 
ancient City,-after that tragical el event. 


(15) Sam. hr: Chan. lib. I. c. 27. p- 563, 564. Fran- | 


* ad Meœnum, 1681. 


(16) Polyb. Liv. Orof. Zonar. Kc. Univ, Hi i/t. Vol. vi. 


Lond. 1742. 


(17) Polyb. Diod. Sic. Liv, Oroſ. &c, Dniv. Hiſt, Vol. vi. 
p- 829. Lond. 1742. 
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II. 


The ſecond of the two abovementioned (See Tas. 
III. n. 8.) inſcriptions, which is the ſixth of thoſe pub- 
liſhed, in the place above refered to, by the Prince di 
Torremuzza, is compoſed of ſeven letters. Of theſe 

the firſt and ſecond are undoubtedly Ain and Mem, as 
we may certainly infer from a ſimilar inſcription, on 
the reverſes of other Punic coins, that have been (18) 
| heretofore explained. The third muft be He, as it 
ſo (19) much reſembles a form of the Greek Epfilon; 
the antient figures of the fiſth element in the Greek, 
Phenician, and Samaritan alphabets having (20) 
been originally the ſame. The ſenſe of the inſcrip- 
tion ſeems likewiſe abſolutely to require this. The 
fourth letter is apparently Mem (2 1), as will be al- 


h lowed by every one in the leaſt acquainted with the 
1198 ancient Siculo-Punic, and Siculo-Phœnician, cha- 
Wo - raters. The fifth is Hheth, or Heth, as we may 
lif collect from (22) other medals, ſimilar to that on 


(9) Pyhilaſoph. Tyanſadl. Memsir. de Literat. de P Head. des 


1 Inſcript. & Bell. Lett. &c. D. Bern. Aldret. D. Vincen. Juan "al 
1 de Laſtanos. Peller. ubi ſup. 2 
{ (490) Sig. Haverc. de Lit. Gree. Difert. p. 243, 249- Vid. Z 
4 Syllag. Scriptor. qui de ling. Grec. rect. pronuntiat. Sc. Lugduni E 
Fl Batayorum, 1730. | | 

| / (20) Vid. Hadr. Reland. D. Bern. de 1 Don 3 

14Þ Joſeph Velazquez, Chiſh. alioſque Scriptor. quam plutim. 

NI (. 221) Pbiloſaph. Tranſact. Memoir. de Litterat. de I' Acad. des 

11 Inſcript. & Bell, Lettr. Sc. Aldret. Laſtanoſ. Peller. &c. ubi 

5 fp... 

$4 3 (22) Pil bl. Tranſat. Vol. LIV. Tab. xxiv. p. 408, 409. 

418! & Tab. xi. n. 1. p. 99, 404. 
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as will appear to every one, examining it with proper 
attention. The ſeventh is 7. Hau, as will be admitted, 
T believe, by every one verſed in this branch (2 5 
of literature. The inſcription, therefore, of which 
IJ am at preſent attempting an interpretation, is formed 
of the two words renn Dy, AM HAMMA- 
HANOTH, HAMMEHNOTH, or HAMME- 
NOTH, POPVLVS MENENIVS, or MEN A- 
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which this legend has been preſerved. Part of this 
element, however, has been delaced by the injuries 
of time; which to demonſtration appears (23), not 
only from coins already publiſhed, but likewiſe from 
others preſerved in the cabinets of the great and the 


curious, to which eaſy acceſs may be had. The 


ſixth muſt be Nun, as we may conclude from all the 


abovementioned (24) coins. The draught of it, ho- 
_ ever, given us by the Prince di Torremuzza, ſeems. 
ſomewhat to reſemble one of the forms of Mem, and 
therefore it was probably not taken with the ut- 


moſt accuracy ; the Prince, perhaps, not being ſo 
thoroughly converſant with the various figures of the 


Siculo-Punic, and Siculo-Phœnician, letters, and 
learned men but little acquainted with thoſe figures 
pretty frequently miſtaking one ſimilar letter for 
another. This character likewiſe is apparently different 


from the form of Mem, in the ſame inſcription, and 
ſeems not a little to reſemble the uſual form of Nun; 


(23) Pb. loſoph. Tranſa#. Vol. LIV. p p. 99, 404, & Tab. xi. n. 
I. p. 99. Memoir. de Litterat. c. ubi iup. Pl. II. n. 7,8, 9, 
10% 12. p. 417. Aldret. Laſtanoſ. Peller. Ke. ubi ſup. 

(24) Philo. Tranſ. Mem. de Litterat. &c. Aldret. Laſtanoſ. 


Peller. ibid. 


(25) Barthel. Peller. &c. 
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445 RVM POPVLVS, as we may find rendered incon- 
| 4 r teſtable by other (26) ſimilar coins. 

In Hebrew the prefix N is not ſeldom added to the 
11:8 (27) beginning of the proper names of provinces, 
[108 Cities, and towns. So yr De 1311, AND VIEW- 
'| ED AI. Jehof. vii. 2. 93917 I ©Run jb, FROM 
01-46 | SHITTIM TO GILGAL. Mich. vi. 5. 23 | 
M n, AND ALL THE CITIES OF GILE- | 
1-14 


AD. Jehof. xiii. 25. To which I could add many | 
more inſtances of the fame mode of expreſſion, that 
might, with equal facility, be produced. As the 


i 1 E Punic and Phenician languages therefore (28) a- 

41: 18 greed in moſt points with the Hebrew, we may na- 

414 t.urally ſuppoſe the Phœnician, or Carthaginian, in- 
ib 


PIN Sy, AM HAMMENOTH, upon their 
moſt ancient coins. 


« — 


| 1 habitants of Menæ to have impreſſed the words 
| 


I be medal, which has conveyed down to us this 
1138 inſcription, through ſuch a feries of ages, is of the 
[17 tetradrachmal form, and of a very conſiderable anti- 
| 8 agauity. It has a place afſigned it in the (29) very 
valuable cabinet of the Prince di Torremuzza, 
though he has not favoured us with a draught of it. 
On one fide it exhibits the head of a woman, god- 
deſs, or tutelary deity of the place where it was 
ſtruck, with three fiſhes ſporting round it; and on 
(26) Phit. Tranſ. Mem. de Litterat. &c. Aldret. Laſtanoſ. 
Peller. ubi fup. 1 „ . 
(27) Johan. Buxtorf. Theſaur. Grammat, Ling. Saud?. Hebr, 
P. 385, Bafileæ, 1681. 2 
(28) Sam. Bochart. Chan. lib. II. c. 1. Philsſoph. Tranſact. 
Vol. LIII. p. 292. & Vol. LIV. p. 134. 
(29) Sicil. et adjacent. inſular. veter, inſcript. nov. collect. fc. 5 
. Xx. p. 293. Panormi, 170g. | 55 
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the reverſe a horſe's head, under which. appears the 
inſcription, that is one of the principal objects of 


my attention, in this paper. It will be almoſt need- 
leſs to remark, that the horſe's head is one of the moſt 


uſual ſymbols on the reverſes of the antient Cartha- 
ginian Coins. 

With regard to the third character here, when by 
me for He, I would beg leave to remark, that it is 
the creſcent, or lunated form of the Greek Ep/ilon ; 


which was a figure of that element of a pretty high 


antiquity, though not the (30) firſt uſed by the 


| Greeks. That it was as early in Sicily as Julius 
Cæſar's days, has been proved from (31) the coins of 


Entella, coeval with that emperor. And that it was 


known in Italy many years, perhaps ſeveral genera- 
tions, before (32) the finifhing ſtroke was given to 


the Roman republic, 1s clearly evinced by a moſt 


curious minute Greek ſepulchral inſcription, publiſh- 
ed by P. D. Gianfranceſco Baldini, of which a par- 


ticular account will be found in the very valuable 
work referred to here. Nay, in Greece it ſeems to 


have a long time preceded this monument (33), as 
may be inferred from two minute inſcriptions pre- 
ſerved on two antient Greek ſtatues of Speuſippus 
and Xenocrates, mentioned by a very learned 


modern author. It may therefore, with ſufficient 


| 30) Sig. Haverc. De Lit. Græc. Diſert. p. 248, 249. in Sylloge 


Scriptor. qui de ling. Græc. ver. et rect. pronun. &c. Lugdun. 
Batavorum, 1736. | 


(31) Fil. Parut. La Sicil num. Tab. cxiv. n. 2, 3. Sig. Hav. 


ubi ſup. 


4 32) Sag. di Diſſertax. Accademich. di . Tom. II. p- 
In Roma, 1738. 
"Read Sig. Haverc. ubi ſup. p. 248, 
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propriety, be ſuppoſed as ancient as at leaſt the later 
ages of the Carthaginian empire in Sicily, if not 
much older. That the moſt ancient form of the 
Greek Epfilon was alſo ſometimes impreſſed upon the 
Punic medals of Menz, is rendered inconteſtable by 
a-moſt valuable tetradrachm of that city, publiſhed 


(34) by M. Pellerin. The firſt letter of the legend, 


on the reverſe of that tetradrachm, is the Punic Ain, 
not very accurately taken; and the third is undoubt- 


edly the oldeſt Phœnician, Samaritan, and Greek 
figure of He or Epfilon, brought by Cadmus out of 
Pheœnicia, and repreſenting, according (35) to Euri- 


(34) Peller. Recueil de Medaill. c. Tom. Troiſ. p. 22. pl. 


38. n. 8. A Paris, 1763. The city of Mena, the Mnvai of 


Ptolemy, was built by Deucetius, king of the Siculi, but ſubject 
to the Carthaginians, from the days of Dionyſius the elder, king 


of Syracuſe, to the time of Timoleon, the Corinthian, according 
to Diodorus Siculus; in ſome part of which interval, the piece 
have been conſidering, as well as all others ſimilar to it, was 


probably ſtruck. From Menæ's being a town of the Siculi, 
and inhabited by them and the Greeks, M. Barthelemy infers, 


that it never was ſubject to the Carthaginians, and that there- 
fore the piece in queſtion could not poflibly have made its firſt 


appearance there. But the former cf theſe ailertions is expreſsly 


contradicted by Diodorus Siculus, and therefore the latter of 
them muſt neceſſarily fall to the ground. Of this the learned 


antiquary above-mentioned ſeems to have been ſufficiently aware, 


when he declares, that he does not give us for demonſtration 
what he has advanced on this head. I mult beg leave here far- 
ther to remark, that the word J cannot well he tranſlated 
Caaſtra here, as the proper names of cities are generally, if nat 
Always, pointed out to us, by the legends on the reverſes of fuch 
coins. Diod. Sic. lib. xi. c. 78. Vid. etiam lib. xii. xiii. 


xiv. See the Univ. Hiſt, Vol. VII. p. 535 Lond. 1747. 


ub. R 2 C 20. 


pides, 


135) Euripid, et Agath, Tragic, apud Athen. Deipneſoßb. 
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pides, and Agathon, in Athenæus, an obliquated 
trident. That inſcription is formed of the very ſame 
letters with thoſe that conſtitute the legend I am con- 
ſidering, and conſequently will admit of the ſame. 


interpretation. Nor can this be matter of ſurprize 


to thoſe who conſider, not only that the firſt figure 


of the Greek Epſilon was (36) borrowed from the 
earlier Phoentcians, but likewiſe that the later form 


of that element, which was alſo ſufficiently ancient, 


as I have here inconteſtably proved, might likewiſe 
have been deduced from a later figure of the Phœe- 
nician, or Punic, He, in a country chiefly occupied 


by the Greeks (37), Phoenicians, and Carthaginians, 


for a very conſiderable period. And that this was 
really the caſe, from the legend on the reverſe of the 


coin of which I am now attempting an interpretation, 


ſeems abundantly clear. The Prince di Torremuzza 
has likewiſe (38) rendered the antiquity of this form 
of the Pheœnician, or Punic, He inconteſtable. All 


which conſiderations being maturely weighed, and 


due attention given to the medals here deſcribed ; the 


power of the third element of the legend, or inſerip- 


tion, before me, will appear, I would flatter myieiß 
to be ſufficiently aſcertained. 


(36) Edm. Chiſhul. In ſcript. Sig. Sig. Haverc, ubi ſup. 
(37) Herodot. Thucyd. Polyb. Diod. Sic. Liv. Strab. Oroſ. 


22037) &e. 


(38) Prolegem. p. 39, 40. From the ende ts 
mentioned in this paper, as well as many others, it ſeems clearly 


to appear, that the 2 FFcaux was never annexed to the word , 
AM, POPVL Vs, en the Siculo-Punic coins, as M. Barchelemy 


has been plea! ied to alert, but to the proper name of. the place 


immediately following it, This, if aliowed, muſt be deciſive in fa- 
vour of Wos | hive tormerly advanced, relative to the power of 
the chara“ er taken dy chat learned aptiquary far He, but by. me 
$0: Tem. Fi, 3665; T5 e WT, LIV. 2 
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If what has been juſt advanced ſhould be admitted 
by the learned, they will readily allow the oldeſt 
forms of He on the antient Siculo-Punic coins, to have 
greatly reſembled, or rather to have been almoſt per- 
fectly the ſame with, thoſe of that letter exhibited by 
the earlieſt Phoenician, Samaritan, Greek, and Etruſ- 


can, coins. 
the faith of hiſtory than ſuch a notion. 
therefore ſuppoſe He to have reſembled any of the 


Nor can any thing be more conſonant to 


forms of Mem, or rather to have been repreſented by 
one of thoſe forms, as M. Barthelemy (39), without 
any juſt grounds for his opinion, has actually ſuppoſed, 
as nothing ſeems more remote from truth than ſuch 
a ſuppoſition. 
_ reaſon of the thing itſelf, notwithſtanding his exalted 
merit, and the great figure he ſo juſtly makes in the 
republic of letters, decide the point in n moſt 
clearly and evidently againſt him. 
Nor will it avail him to (40) aſſert, that the Greek 
coins of Menz differ in ſeveral reſpects from thoſe 
- conſidered by me in this paper; and that the (41) 
_ workmanſhip of the latter is better than that of the 
Pieces which are the acknowledged productions of that 


Antient hiſtory, antient coins, and the 


city. For that the workmanſhip of ſeveral of the Punic 
and Phœnician coins 1s highly finiſhed and elegant, and 


that the taſte and genius of thoſe coins differ con- 
ſiderably 


from the manner of thoſe ſtruck by the 
Greeks and the Romans, will not admit of a Gabe 


(39) Barthel. in Memoir. de Litterat. c. de I Academ. des In- 

feript. & Bell, Lettr, &c. Tom. XXX. p. 409, 410, 411, 417. 
(40) Barthel. Lettre a Mon. le Mar gui, Clivieri, Ic. p. 28, 

29. A Paris, 1766. 
(41) Id. ibid. p. 28. 
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The former have not their reverſes diverſified by 
ſuch a variety of ſymbols as have the latter. The 
Carthaginians, in particular, ſeem to have adorned 


their medals with very few ſymbols, or types; and 
thoſe ſuch as were, for the moſt part, common to all 
the cities and towns ſubject to their republic. As the 
legend therefore, on the. reverſe of the medal 1 
have been endeavouring to explain, is clear and ex- 
preſs in favour of my explication, and plainly points 


out to us the place where it was ſtruck; the above- 


mentioned (42) objections, hinted at by M. Abbé, 
after What has been juſt obſerved, will fall to the 
ground of courſe, and not be allowed, by the beſt 
and moſt competent judges of the point in queſtion, to 
have the leaſt tendency to invalidate what has been 


advanced in favour of my opinion. 
Several curious particulars, not hitherto touched 


upon, are deducible from the coin, or rather my ex- 
plication of the coin, I have been conſidering. But 


as I have already exceeded the limits propoſed to 
myſelf, when I began this paper, it is time to con- 


clude ; which I ſhall beg leave to do, with affuring 


you, that I am, 


"Bud Sir, 
Your much obliged, 


and moſt obedient, humble fervant, 


Chtiſt-Church, Oxon. 


ORober 2, 2770. lohn Swinton. 


(42) Lettre & Menſ. l Marquis Olivieri, Ec. p. 27, 28, 29. 
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XIII. Extract of two Letters from M. 
Meſſier, of the Royal Academy of Sciences, 
and F. R. S. 10 M. de Magalhaens, on à new 
Comet: VOY by Dr. Bevis, F. R. §. 


FC = — * 


. 24. and LEASE, Sir, to idem the Royal 
weve „ 77 Society, that I diſcovered a new | 

Comet, the 10th of Jan. inſtant, 1771, about eight 

ofclock in the evening; it was between the head of 

Hydra and the Little Dog, over the parallel of Pro- 

cyon. The poſition whereof I determined by com- 

paring it with that ſtar, and the ſtar à in ny 

The obſervations are as follow: 
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The zoth of Jan. 1771, at 10 16 45 true fins, 


O5. { Right Aſcenſ, of the Comet 121* 47 16 
North Declination . 3 


BY Same night at 21 19 5 
Obſ. 
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Right Aſcenſ. of the Comet 120 24 31 
North Declination 6 4 46 
From which obſervations it appears, that 
zu 2“ 20” of time its motion in right aſcenſ. was 
1 22) 45” and 43/ 31” in declination: this comet 
was perceived by the bare eye. In the teleſcope its 
nucleus is bright, of a whitiſh complexion, and not 
very well defined, ſurrounded with an atmoſphere 
ſeveral minutes wide, with a faint tail 5 or 6 dezrzes 


long. Its apparent motion among the fixt ſtars con- 
trary 
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[ 205 | 
trary to the order of ſigns, from the equator towards 
the North pole. 


This makes the twelfth Comet I have diſcovered 
and obſeryed i in thirteen years paſt, 


— — — — 3 —— —_— 


WITHOUT what 1 had done the 10th of Ja- 


nuary for determining the poſition, and forming any 


_ tolerable conjecture of the direction of the motion of 


the comet, it would have been impoſſible for me to 


have found it afterwards; for from the 1oth to the 
16th the ſky was every night quite clouded, during 


which the light of the comet had extremely abated, 
and its motion decreaſed, inſomuch that between the 
16th and 17th of January the ſky clearing, I fought 
for it two hours, without finding it; but though 


with Iittle hopes of ſeeing it, 1 fought for | it in Perſeus 


and Andromeda, After a world of ufeleſs pains 
and look-outs, at length I ſaw it again, between the 


horns of the Bull, of a very feeble light: and it was 
neceſſary to be acquainted with the heavens as well 


as I was, to find where it was; nor have any of our 
aſtronomers, as far as I can yet learn, ſucceeded in 
their attempts. I oblerved it January oth, 16th, 

7ih and 2oth, on which laſt day it was extremely 
cola to the planet Mars, leſs than a minute of time, 


both in right aſcenſion and declination, and its light 


to languid as to be in a manner extinguiſhed by that 


of Mars. Without that excellent teleſcope which 


you procured for M. le Preſident de Saron, I ſhould 
not have perceived it with any of my inſtruments. 
Here follow my obſervations, which may poilibly 


turn out the only good ones, and which I intreat 


you to lay before the Royal * 
E 
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106 | | 
1771 [True Time. Rt. Aſcenſion] No. Declin. : 
1 7 ; 
Ina. 100 8 44 24/122 27 46] 5 n p 9 Hydræ. 6 
= | etermined poſition by a x of the 7th m ; 
10 19 45/121 47 16] 5 21 15 1 a Wed. 0 as alſo by > Hydree. * 4 
o 46 3i[121 35 3i| 5, 36 51iBy © Hydre, * 
12 48 591120 49 16] 6 1 47 By the ſame & of Hydræ, repeated. : 
{:3 19 5/20 24 31] 6 14 46 By Procyon. 
16] 7 16 4| 84 3 17]22 39 21 By @ the South horn of the Bull, 
| 7 41 39] 84 1 32122 40 $51jBy the ſame. 1 
6 27 35] 80 41 58023 45 25 | By Flamſteed's 121 . and the 163 A 
6 40 34 80 40 28 1 La Caille, A 
7 2 37] 80 37 13/23 46 510 By the ſame, 
17 21 23] 80 35 28 By the ſame x. : 
8 18 300 72 52 2125 55 25 By a & of the 8th mag. obſerved on the merid, 
{ 8 18 3o| 72 52 25125 55 28jBy the planet Mars, 
8 56 49] 72 47 47/25 50 4% By the above & of the 8th mag. 
1 8 56 49] 72 48 17 25 56 46;By the planet Mars, 
9 19 24] 72 47 17]25 57 3|By the above * of the Sth mag. 
9 19 24] 72 47 32 25 57 4. B/ Mars. 


Aſcending 8 
Indication of the orbit 


Place of the perihelion 


8 7 It 


3. 18 42 10 


31 25 55 


8. 28 22 44 


Log. of the perihel. diſt. 9, 722833 


He adds, 


Paſſed the perihel. the 22d of November, 17 70, at 22h o' 48” M.. 


at the royal obſervatory, motiou retrograde. that this 


«© comet reſembles none of thoſe whole elements are determined, 


on comparing its motion with the places of its Perihel and g 


: it 


« is eaſy to ſee, that it was impoſſible to diſcover it at Paris * 
« the year 1771; and it may even be added, that it muſt frequently 


© have 


paſſed in the Sun's neighbourhood, 
Northern parts of the Earth.“ 


imperceptible to the 


XIV. De- 


| Such are my obſervations, "OD a M. Pingrs has deduced the following Ele- - | 
ments of its orbit. Fig 
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XIV. Deſcription and Uſe of a new con- 
ferufted Equatorial Teleſcope or portable 
_ Obſervatory, made * Mr. Edward Nairne, 
London. a 


HE Inſtrument conſiſts of the fol- 
lowing parts (ſee the annexed Plate, 
Tas, IV.) a mahogany triangular Stand A A A, and 
three adjuſting ſcrews BBB; a moveable azimuth 
Circle C, which 1s dividedinto degrees, and by a vernier 
index to every 6 minutes; above this azimuth Circle 
is the horizontal plate D, to the under part of which 
is faſtened the vertical conical axis E; on the middle 
of the upper ſurface of the horizontal plate, is placed 
a ground glaſs Level F, by which the plate D 1s ſet 


parallel, and the pillar E er to the ho- 


rizon; from this plate riſe perpendicularly two qua- 
drants G G, one of which is divided for the latitude 
into half degrees, and has a vernier index to 3 mi- 


nutes; the equatorial plate H, with its hour circle, 


is ſupported by the two quadrants GG; its axis of 
motion (which is placed near the hours XII. XII.) 
paſſes through the centers of the quadrants, and 
carries the index I, pointing to the divided quadrant ; 
the equatorial plate is divided into half degrees, and 


has a vernier index ſhewing every 3 minutes of right 
aſcenſion or 12 ſeconds of time; it is figured to ſnheẽ 
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both degrees and time; to prevent miſapprehenſion, 


it may be right to remark that the hours XII. XII. 
ought properly to have been placed according to the 
meridian line; they are here placed otherwile, for 
the convenience of better ſeeing the meridian dif- 
tance ſhewn by the vernier; On the upper part of 
the equatorial plate is the plate K ; upon this plate 
K, are fixed the two ſupporters MM, which ſup- 
port the axis N, under which is faſtened the ſemi- 


_eircle of declination O, divided into half degrees, 
and has a vernier index ſubdividing it to 3 minutes; 


on the upper part of this axis, is fixed an achromatic 


Teleſcope P, which magnifies about 50 times; to the 


eye End of this Teleſcope, is applied a ſmall reflecting 
ſpeculum making an angle of 45 with the axis 
of the teleſcope, whereby objects that are in the 


zenith or any other altitude may be obſerved, with- 
out putting the body in any inconvenient poſition ; 
to the under part of the axis N, is faſtened a braſs 

arm carrying the weight Q, which counterbalances 


the teleſcope, and the braſi work annexed to it; whil{k 
the weights R R counterbalance in like manner the. 
whole I the inſtrument that is moveable on the 
equatorial axis, ſo that whatever poſition the inſtru- 
ment 1s put in, 1t will there remain, being perfectly 
balanced'; the four motions of this inſtrument may, 


when required, be moved ex treamly flow, by 


means of the indented edges of the circle and ſe- 
micircles, and the ſcrews "or worms to which the. 
handles are fixed, v:2. that for the horizontal mo- 
tion marked 8, called the horizontal handle, that 
marked T the handie of latitude, V the equatorial 
handle, and W the declination handle. 
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To adjuſt the inſtrument for obſervation, the firſt 
thing to be done is to make the horizontal plate D 
level, by means of the ſpirit level, and the three ad- 
juiting ſcrews at the bottom of the ſtand ; this being 
done, move the equatorial plate either with or without 


the latitude handle, until the index on the quadrant 
points to the latitude of the place; and then the e- 


quatorial plate will be raiſed, to the elevation of the 


equator of tlie place, which is equal to the complement 


ot the latitude (and which, if not known, may like- 


wite be found by this inſtrument, as will appear 
hereafter); and thus the inſtrument is ready for 


obſervation. The manner of uſing this inſtrument for 


the following obſervations, I ſhall borrow in part 


from the words of the late ingenious Mr. Short, in 


his deicription of his equatorial teleſcope *, which, 
however, ditters eſſentially in conſtruction from this. 


7³ find the Hour of the ns and the Meridian 7 


22 Place. 


Firſt, find from eftrcnomical Tables, the Sun's 

declination for the day; and for that particular time 
of the day; then ſet the declination ſemicircle to the 
declination of the Sun, te king particular notice whe- 


ther it is North, or South; So let the declination 


ſemicircle accordingly, you then turn about both the 


horizontal handle and equitorial handle, until vou 
find the Sun preciſely concentrical with the feld ot 
the teleſcope; if you have a clock cr watch at 
hand, aark that inſtant of time, and by lo oking 1 upon 


the equatorial plate and vernier index, vou will find: 
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the exact apparent time of the day, which, com- 
paring with the time ſhewn by the clock or watch, 
ſhews how much either of them differ from apparent 


time; in this manner you find the hour of the 
day. 


To find the Meridian of the Place. 


[The inſtrument remaining as in the laſt obſervation.] 


You firſt move the plate K until the vernier on it 
cuts the 12 o'clock hour, and, diſcharging the ſcrew 
to which the declination handle is fixed, turn the 


teleſcope down to the horizon, and obſerve the point 
which is then in the middle of the field of the tele- 


ſcope, or cut by the interſection of the croſs wires, 
and a ſuppoſed line drawn from the center of this 
field, to that point in the horizon, is your meridian 


line, where a mark may be ſet up in order to pre- 
ſerve it; you may likewiſe preferve this line, by the 


azimuth circle, which being made moveable, ſhould 
be turned ſo as to bring the o of the azimuth plate 
to agree with its vernier, when the teleſcope is point- 
ed to the meridian; this motion in the azimuth plate 


will be found very convenient, fince you may thus 


recover the meridian line by it, and it will ſhew the 


exact azimuth of any object the teleſcope is directed 


to, without diſturbing any other part of the inſtru- 
ment: the beſt time of the day for making this 
oblervation for finding your meridian, is about three 
hours before noon, or as much after noon; the meri- 
dian of the place may be found by this method very 
nc..ly, and, if proper allowance be made for re- 
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The inſſlument remaining rectified as in the laſt 
obicivaticinz tet the declinauion ſemicircle to the 
decimation of the planet, at the propoſed inſtant, 
and bring the index of the equatorial plate, to point 
to the meridian diſtance oi the ftar or planet, at the 
propoied inſtant it weſtward, or to the complement of 
the meridian diſtance if eaſtward of the meridian. 


(This diſtance is found by adding together the right 
aſcenſion of the Sun in time, and the apparent time 
of the day, and taking the > ference between the 


ſum and the ſtar's right aſcenſion in time; when the 
ſtar's right aſcenſion in time is greater than the above 
ſum, the meridian diſtance will be Eaſt ; when the 


ſtar's right aſcenſion is leſs than the ſum, the meri- 
dian diſtance is Weſt.) Having thus ſet the Inſtrument, 


look through the teleſcope, you will ſee the ſtar or 
planet; and if it ſhould afterwards get out of the 
field, you will eaſily recover it, by moving the equa- 
torial handle only, provided the ſtar 1s above the 
horizon, becauſe the diurnal motion of a ſtar is par- 


allel to the equator. 


By this inſtrument moſt of the ſtars of _ firſt and 


ſecond magnitude may be ſeen even at midday, and 


the Sun ſhining bright, as alio Mercury, Venus, and 
Jupiter ; Saturn and Mars are not ſo ealy to be ſeen, 
in the day time, upon account of the faintneſs of 


their 
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heir light, except when the San is but a few degrees 
above the horizon ; in the ſame manner in the night 
time, when you cau ſee a ſtar or planet, or any new 


phænomenon, ſuch as a comet, you may find its de- 
clination and meridian diſtance or complement 
thereof, by turning about the equatorial handle and 


declination handle, untill you ſee the ſtar, planet, or 


new phenomenon ; and looking upon the equatorial 


plate, you find its meridian diſtance or complement 
thereto, and upon the declination ſemicircle its de- 


ciination. In order to have the other uſes of this 
inſtrument, you mult ſet it to the hour XII on the 


equatorial plate, and to o on the ſemicircle of de- 
clination, and ſet the axis E perpendicular to the 
horizon, and then this inſtrument ace an Equal 


Altitude Inſtrument, a Tranſit Inſtrument, a Theo- 
dolite, a Quadrant, an Azimuth eee e and a 


Level; the manner of applying it to theſe different 
purpoles is obvious. 


7 he following 15 on? Example of 775 Uſes in finding the 
Altitude of any Odjecł. 


Set o of the ſemicircle of declination, to agree 


with O of its vernier index, and faſten it there ; fix 


likewiſe the vernier of the equatorial plate to 12 
o'clock, or © degre es; then, having ſet the axis E per- 
pendicular, by means of the level. F, turn the inſtru—- 


ment about horizontally upon the axis E, and verti- 
cally upon the axis of motion of the equatorial plate, 


until che object appears in the middle of the field; 
and the TIT I will D. bind Out pon the quad. ant 
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G, the zenith diſtance of the object, the comple- } 
ment of which to 90 is its altitude; hence the great- di 
i eſt or meridian altitude may be found, from which 
. the latitude of the place may be deduced in the uſual an 
manner. 5 _— 
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XV. Brie % Ppew the Nature of . 
Aurum Moſaicum: By Mr. Peter Woulfe, Þ 
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that the method of making it has been deſcribed 
by many; but no one hitherto has led us into the 
knowledge of its nature, by a ſufficient number of 
experiments. It has been much uſed formerly as a 
pigment, but is now almoſt laid aſide, and the Bronzes 
tubſtitued in its place. It is ſometimes uſed in medi- 
cine as a vermifuge, but how improper and uncer- 
tain it is for that purpoſe, will appear by the follow- 
ing experiments. 

The beſt preparation deſcribed hitherto for making 
Aurum moſaicum, is ſet down in the London Diſ- 
penfatory, and is as follows. 

Take of tin twelve ounces, of flowers of ſulphur 
ſeven ounces, of ſal ammoniac fix ounces, and of 
purified mercury fix ounces ; melt the tin, and add 
the mercury to it ; and when cold, powder it, and 
mix with it the fal ammoniac and ſulphur. Sublime 
the mixture in a matraſs. The Aurum moſaicum 

will 


| Read, Feb. 14. HE Aurum moſaicum is known 

o—_ by the names of Aurum muſivum, z 
4 Aurum muticum, and Purpurina, We can collect 5 

| but very imperfect ideas of this preparation, from the d 
1 writings of antient and modern chemiſts. It is true, 
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will be found under the ſublimate, with ſome drofs 
at the bottom *. 


Aliology of the Operation. 


As ſoon as the mixture grows warm, the tin acts 
on the ſal ammoniac, and ſets free its volatile alkali; 
and this, having a great affinity with ſulphur, joins 
with a great part of it +, riſes in the ſublimation, and 
is totally diſſipated. The portion of tin, which 
acted on the Sal ammoniac and ſet free its volatile al- 
cali, unites with the acid of ſalt of the ſal ammoniac, 


and forms a ſalt of tin, which ſublimes . The 
mercury, which was added only in order to divide 
the tin, unites with ſome of the ſulphur, and like- 
wiſe ſublimes and forms a cinnabar. The tin which 


remains, unites with the remaining ſulphur, and 


forms the Aurum moſaicum, which is found in the 


bottom of the matraſs. Inſtead of performing this 


operation in a matraſs, I have uſed a glaſs retort, fixed 


in a black lead crucible, with ſand round it; the 


crucible was put into a proper furnace, and a charcoal 


*The proportion formely uſed was equal parts of each, which 
in. the quantity of tin here employed, viz. 3 12, produced only 
5 137 of Aurum moſaicum; whereas the ſame quantity of tin 
in the proportion of the London diſpenſatory afforded 3 16. 
Troy weight was made uſe of in all the following experi- 
ments. 8 
+ Sulphur combined with volatile alcali forms a volatile liver 

of ſulphur, called by Mr. Boyle volatile tincture of ſulphur and 
quick lime, 5 > 

7 Filings of tin, calx of tin, or tin divided by amalgamation 
with mercury, diſtilled with ſal ammoniac, &c, decompoſes it, 


whereby its acid of ſalt unites with the tin, and its volatile 


Akali is ſet free, 


2 | fire 


. - — — 
* . LAI" i57 YR =, A _——_. 
: by — — — e — 


—— 5 * » * = 8 
228 g * — 


— —— 


5 * * 
<<. wx 25 2 * 


— 4 6 
> * a . 
* - 1 — a , d N 7 . — 4 
: wy > — . > 
—_— * 5 r > ce 8 p — — r * , 
* hs — - + 4- 4» * — - N » * 1＋ 
r — » . 5 N 4 
. TI AP — 2 —- ive rob 2 2 , — — — — — x — _ 
> - 4 1 D L 2 333 £ FA N . —— | — po — — ; 
wo,» p a = - = 0 OY a — * — 5 
- , A 1 5 wy — . > 2. 1 , i — 8 — 
a . * * - l 5 4 - J 2 4 — 
i * ie! | "a as wo "> Samet * 
— — * 1 * => * FF RE ” 
N Ab — 0 = 4 CT 4 
4 ” a * g a n " mi * * 
* * _ 
_— 


P 4 

© j > I 
= — b * 
— 


— „ FP — 9 


r ry — — — —— — or 
— . r 


tem 


m_ 
- — 


8 0 1 
es 
2 * . = 
x 3 * 
F 
d Fx — 
4 1 | \ | N , . 
— © 05 RE ESEES 
. — * — a. _ 
= * — 


1 
fire made round it, an adopter was luted to the re- 
tort, and to the adopter a quilled receiver; a long 
vial was fitted to the quill of the receiver, in order 
to hold the liquor that diſtilled. 

It will be eaſy by this apparatus to perform the 
operation without any conſiderable loſs, provided the 
fire be well regulated. It is neceſſary to make a very 
ſlow fire at firſt, in order to condenſe the volatile 

fumes ; for a great quantity of air is ſet free, when 
the ingredients begin to act on one another. The fire 
ſhould be rather flow for the firſt four or five hours, 
and then gradually encreaſed, until the crucible be- 
comes moderately red hot; in which {tate it is to be 2 
continued during the reſt of the operation, which 8 
commonly laſts about fixteen hours from the begin- 
ning to the end. . 5 
If this operation be performed for the ſake of the 
Aurum moſaicum only, or for its ſublimate, it may 
as well be done in a matraſs or body; and in that caſe 
there is no great loſs of the ſublimate. 

Twelve ounces of tin with ſulphur, ſal ammoniac 
and mercury in the proportion of the London diſ- 
penſatory, prepared in this manner produced, 

* T 8 
* Of volatile liver of ſulphur, liquid and dry * 1 
Of ſublimate found in the retort and 5 


adopter 5 3 
Of Aurum moſaicum C 
Loſs in the operation . 5 
Weight of all the ingredients 3 310 0 


The volatile liver, for the moſt part, comes over liquid, 
and is often found in the long vial in form of moſt beautiful 
ramuncations, which are a cryſtallization of the volatile liver. 


The 


1171 
This operation was often repeated, and always 
with ſome little variation in the products, owing to 
the management of the fire, which cannot be always 
made alike. 


If this preparation be made with too great a degree 


of fire, the Aurum moſaicum will be partly melted, 
or of a dark colour; and if the fire be not continued 
for a ſufficient time, a portion of the cinnabar and 


ſalt of tin will remain with the Aurum moſaicum. 


The Sublimate of Aurum moſaicum examined. 


The ſublimate, which was obtained in preparing 


the Aurum moſaicum weighing 3 13 3 2 was finely 
powdered and digeſted with diſtilled water ſharpened 
with ſome acid of falt *, and when cold was filtered; 


more water was added to what remained in the filter, 
by which means it was deprived of its ſoluble part. 
+ The undiſſolved part of the ſublimate dried, 
and then ſublimed in a retort, produced 3 gz of cin- 
nabar, which was of a dark colour, owing to an exceſs 


of ſulphur; there came over into the receiver a ſmall 


quantity of an acid liquor, and there was found in 


the retort 3 1 of Aurum moſaicum, which added to 
the former quantity makes 3 161. 
The ſoluble part of the ſublimate is compoſed of 


tin united to the acid of ſalt; in order to know 


the quantity of tin which it contains, a ſufficient 


quantity of fixed alcali diſfolved in water was added 


* Salt of tin mixed with water becomes turbid, and a portion 


of the tin precipitates; therefore the acid of ſalt was added, to pre- 


vent the precipitation. 


+ This contains ſome running mercury 3 but in the ſublima- 


ion it diſappears, and forms einnabar. 
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dd it, by which means the tin was precipitated ; this 


precipitate weighed 5 2 5 7. 

An ounce of tin difolved in the acid of ſalt *, 
being precipitated with a ſolution of fixed _ in 
water, well waſhed and dried F weighed 5 14 ; ſo 
that a precipitate of tin contains only + of 8 8 


therefore the 3 237 of precipitate obtained from the 


tublimate contain only 3 2 3 23 nearly of tin; this 


being deducted from 3 12, the quantity of tin uſed 


in the operation, makes 3 39 3 55, which is the real 


quantity of tin contained in the Z 16 f of Aurum 
moſaicum obtained in this proceſs ; therefore 3 1 is 
of Aurum moſaicum contains 3 1 of tin, and 3 _*. 
of ſulphur; for 39 3 51 of tin is 3 164 of Aurum 
moſaicum, as 3 1 of tin is to 31 
maſaicum. This vall be further illuſtrated by other 


7. nearly of Aurum 


experimen t8. 


The tin, which was precipitated by adding a fixed 5 
alkali to the ſoluble part of the ſublimate, was diſ- 


tilled with iron filings and fixed alkali; but no mer- 


cury was obtained. This ſhews that none of the 
mercury unites with the acid of the ſal ammonias. 


There was no volatile alkaline ſmell produced by 


the addition of fixed alkali to the ſoluble part of 


the ſublimate, though there were an exceſs of it 
added ; which proves that the fal ammoniac was to- 
tally decompoſed. 


The vapour, which ariſes in diſſolving tin in the acid of 


lalt, becomes inflammable, when the ſolution is made in large 


quantity, by means of heat; the like happens alſo with regard 


0 lead, 
+ This precipitate, if dried with too much heat, takes fre, 
ang burns Le a dried plant that contains nitce. | 
The 
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179 ] 
The ſoluble part of the ſublimate of Aurum 
moſaicum produces cryſtals of an irregular form, 


which do not deliqueſce in the air like all other ſalts 


of tin, owing chiefly to their having a leſs portion 


of acid. A drop of the ſolution of this ſublimate, 


cryſtalliſed on a piece of glaſs, and viewed with a 
microſcope, has very much the appearance of the 


cryſtals of alum. 
Aurum moſaicum, when well prepared, is of a 


ſhining golden colour, has no taſte, and is not ſo- 
luble in water. It i is not acted on by acids, nor by 
fixed or volatile alkalis diſſolved in water. If melted 


with an equal quantity of fixed alkaline ſalt of tartar, 
it forms a liver of the colour of gumbouge, which 


is, for the moſt part, ſoluble in water, and may be 


precipitated by any acid. 

If Aurum moſaicum be diſtilled with i iron filings, 
no mercury will be obtained. 

It is well known, that tin deflagrates violently with 


nitre; therefore it will not ſeem ſurpriſing, that the 
Aurum moſaicum ſhould have that property in a far 
greater degree, it being a compoſition of tin and 


ſulphur “. 
Sulphur, combined with metallick ſubſtances, ren- 


ders them inactive, as we ſee in cinnabar, antimony, 
&c. ; therefore Aprom moſaicum well prepared muſt 


be a very unfit medicine for worms. 
Aurum moſaicum is often found to have a very 


rough taſte; but that is owing to the ſalt of tin, 
which has not been ſufficiently diſſipated in the ſub- 
limation, and, in that ſtate it may effectually deſtroy 


May not this ſubſtance be uſeful in fire-works, as alſo 
ſulphurated j iron? 


worms ; 
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ſulphur weighed 3 
flaky brittle fubſtance when melted. The tin need 
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worms; but it mult be allowed to be a very uncer- 


tain medicine, and perhaps dangerous, as it may con- 


tain too ſmall or too great a quantity of the ſalt of 


tin. 
If ſalt of tin be good for worms, it would be right 
to aſcertain its doſe, and give it in a proper vehicle. 


Tin combined with Sulphur, by Fuſion. 
Four ounces of tin melted and faturated with 
5, and formed a black ſhining 


not be made quite red hot for this operation ; for, 
when the ſulphur is mixed with it, a deflagration 


enſues, and the mixture grows red hot. In order to 


ſaturate the tin with as much ſulphur as poſſible, it 


muſt be added to it at two or three different times. 
The tin, notwithſtanding, cannot be, by this means, 
perfectly ſaturated with ſulphur ; for after powdering 
and fifting it, there remains in the ſieve a portion of 


the tin, which will flat under the peſtle, and not 


Powder any more, unleſs melted and combined with 
more ſulphur. If this operation be done with too 


oreat a degree of fire, the increaſe of weight will not 


be fo conſiderable, on account of the great fire, which 
diſſipates ſome of the ſulphur. ; 
Four ounces of Aurum moſaicum melted in a 
covered crucible loſes 3 6 of its weight, and becomes 


a maſs ſomewhat like melted ſulphurated tin, though 
it be not ſo ſhining, nor ſo flaky, but rather more of 
a needle form. If the fuſion be repeated two or 
three times, ſome of its ſulphur will be each time 
diſſipated, and have exactly the appearance of ſul- 
phurated tin. 


Aurum 


n 
F 


n ; 
1 
2 
& 
AY 
4 $a 
ö 
a4 
"IP 
4 L 
7 
? 
= 
Th. 
* 
* 
bu 
, * < 
Wo 
* 
* 
q 
3: 2 
4 


TY 


Aurum moſaicum melts much more readily than 


ſulphurated tin; and that, becauſe it contains a greater 


quantity of ſulphur. 


Sulphurated tin, by calcination, is totally deprived 
of its ſulphur and phlogiſton. 3 4 of tin ſaturated 


with ſulphur, and then carefully calcined weighed 
3 47, ſo that a calx of tin prepared in this manner, 
weighs more than the tin it contains “. 


Y 


Pour ounces of Aurum moſaicum calcined in the 

ſame manner, weighed 3 3, 3 2, 9 1, which, being 
a calx of tin, of the nature of that made with ſul- 
phurated tin, contains - leſs of tin, which + being 


deducted, makes 3 2, 5 7. D 1, gr. 42, the quantity 


of tin contained in 3 4 of Aurum moſaicum . An 


ounce of Aurum moſaicum carefully calcined, and 


reduced with flux, produced only 5 f and gr. 11 of 
tin: we may conclude from the foregoing experi- 
ments, that Z 1 of Aurum moſaicum contains more 


than this quantity of tin; but it is well known that 
metallick bodies, which have been much calcined, 


and eſpecially tin and zinc, always loſe in their 


reduction. 


Aurum moſaicum will be of a black colour, if 


too ſmall a quantity of ſulphur be uſed, and if the 
fire be too ſtrong and too long continued . 


All metallick ſubſtances, and even zine, though a good deal 


of it diſſipates in flowers, increaſe in weight by calcination, 
+ It is almoſt impoſſible to calcine Aurum moſaicum, with- 


out ſome loſs ; for it is ſo light and ſubtil, that it cannot be 


ſtirred without diſſipating ſome of it; therefore the quantity of 


ein which it contains, cannot be exactly aſcertained by this 


means. 
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Receipts for making Aurum Meſaicum without Mer- 
5 


iſt, Take 5 8 of granulated tin ſifted through a 
fine fieve, arid mix it well with 3 6 of ſulphur, and 
3 4 of ſal ammoniac; put the mixture into a matraſs 
or body, and calcine it for fix or ſeven hours. The 
Aurum moſaicum hereby obtained is not of ſo bright 
a colour, as that made in the uſual manner; and | 
that, on account of the tin not being ſufficiently divi- A 
ded in order to unite well with the ſulphur. _ 
2d. Take 3 8 of tin reduced to a calx by calcina- 
tion, and mix it well with 3 7 of ſulphur, and 34 
of ſal ammoniac ; calcine it as the former. This 

| makes a good coloured Aurum moſaicum, though 
it be found here and. there of an unequal colour, 

_ owing to ſome of the tin, which had been too much 
calcined, and thereby prevented from uniting with 
the ſulphur. OO ED 

za. Take 38 of tin, and ſaturate it by fuſion with 

ſulphur, powder and mix it well with 3 5 of ſulphur, 
and 3 4 of ſal ammoniac; calcine the mixture as be- 
fore. This produces a good coloured Aurum moſai- 
cum. 


Receipts for preparing Aurum Moſaicum, withont Mer- 
i | cury or Sal ammoniac.. 
1ſt. Take 58 of tin, ſaturate it by fuſion with 
ſulphur, and mix it with 3 4 more of ſulphur, and 
calcine as before, but with a leſs degree of fire, 
This forms rather a dark coloured Aurum mofai- 
cum, owing to the ſulphur which melts, and in great 
| | meaſur e 


„ 


meaſure ſeparates and ſwims on the ſurface of the ſul - 


phurated tin. 

2d. Take 3 10 of ſulphurated tin, powder and 
mix it well with 3 4 of ſulphur, and 3 2 of ſpirit 
of falt; calcine the mixture as the former. This 
forms an Aurum moſaicum of a tolerable good co- 
lour. This mixture ſoon grows warm of it ſelf after 
veing put into the body, and produces a penetrating 


vinous ſmell, no ways like that which is afforded by 


diſſolving tin in the acid of ſalt. 

In this operation, part of the tin unites with the 
acid of ſalt, and is at laſt diſſipated in the operation. 
3d. Take 3 of tin, and ſaturate it with ſulphur, 


powder and mix it with 3 5 of ſulphur; put it into 


a body, and pour on it 5 2 of volatile liver of ſulphur 
obtained in making Aurum moſaicum, and calcine 


it as fore. This does not make fo good a coloured 


Aurum moſaicum as the former, owing to the fuſion 
of the ſulphur, which in great meaſure ſeparates from 
the ſulphurated tin. Soon after the volatile liver was 
poured on the mixture of ſulphurated tin and ſul- 
phur, it grew ſo hot that the body could ſcarcely be 
held in the hand. 


4th. Take 3 4 of tin, ſaturate it with ſulphur, 


powder 2 wk it well with Z 2 of ſulphur, and 
Z 1 of tin diffolved in the acid of ſalt and cryſtalliſed ; 


calcine it as uſual. This produced 3 64 of very 


good and quite taſteleſs Aurum moſaicum, ſo that 
3 4 of tin by its union with ſulphur encreaſed in 
weight 3 2 2. 
8 his operation was done in a retort, to which there 
was luted an adopter and recelver, in order to collect 
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41] 
the falt of tin, which for the moſt part came over 
congealed. 4 
5th. Take 3 10 of ſulphurated tin, powder and 
mix it well with 3 16 of corrofive mercury ſubli- 


mate; put it into a retort, to which an adopter and 


receiver is to be luted, calcine it for fix hours, at firſt 
with a middling fire, and for the laſt three hours the 


retort muſt be red hot. . 
In this operation, a portion of the tin unites with 


the acid of the mercury ſublimate; and forms the 


ſmoaking liquor of Libavius, which diftills for the 
moſt part in a liquid form; the mercury contained 


in the mercury ſublimate unites with a ſmall portion 


of ſulphur (about + of its weight), and ſublimes in 


form of cinnabar in the top of the retort; the re- 
maining tin, having a ſufficiency of ſulphur, forms 
the Aurum moſaicum, which is found at the bot- 
tom of the retort of a moſt beautiful ſparkling golden 


colour. 


The reaſon for obtaining Aurum moſaicum by this 
operation 1s, that the greateſt part of the tin unites 
with the acid of the mercury ſublimate, and riſes 
in diſtillation ; the remaining tin has thereby a ſuf- 
ficient quantity of ſulphur to form the Aurum mo- 


ſaicum. = 
Some of the foregoing receipts did not well ſuc- 


ceed at the firſt or ſecond trial ; and many other 
experiments, which did not anſwer, have here been 
omitted. 5 


From the foregoing experiments, we may certain- 
ly conclude, that Aurum moſaicum is a combination 


of tin and ſulphur; it contains better than £ of 


falphur. It alſo appears that the only uſe of the 
mercury, 
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mercury is to divide the tin; and that the ſal am- 
moniac ſerves only to prevent the fuſion of the ſul- 
bur. 

: The following proportion will anſwer better than 

that of the London Diſpenſatory ; for there will be 

a greater produce of Aurum moſaicum, though a 

leſs quantity of mercury and ſal ammoniac be uſed. 
Tin 5 12, ſulphur 3 7, fal ammoniac 3 3, and 


mercury 3 3. 


This proportion yields 5 174 of Aurum moſai- 
cum, whereas that of the London Diſpenſatory ou 


only 5 16. 


The ſoluble part of the ſublimate of Aurum mo- 


ſaicum anſwers far better for dying than any ſolu- 
tion of tin; a ſmall quantity of it with cochineal will 
dye filk, and eſpecially cloth, of a fine ſcarlet colour; 


filk may be dyed of a fine crimſon colour, by its 
means, with the addition of brazil wood, peach wood, 
or braziletto ; but with logwood, filk and cloth may 
be made of a great variety of fine purple colours, 


which ſeem laſting. 
The property, which this ſublimate has of making 


iner colours than any ſolution of tin, engaged me to 


make many trials, with other preparations of tin; 


and I found, that when tin was united to the acid of 


ſalt, and diſtilled or ſublimed, it would produce finer 


colours than any ſolution or combination of tin, un- 


ſublimed or undiſtilled. 

I mult be excuſed for the preſent, for not alli 
the reaſon of this; it may be diſcovered by examin- 
ing well the products, which are obtained by making 
the liquor fumans of Libavius, in the common man- 
ner. 
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May not iron and copper, united to the acid of 


ſalt and ſublimed, anſwer better for dying, than 
other preparat ions of iron and copper? 

Moſt other metallick ſubſtances may be after this 
manner more intimately combined with a greater 
portion of ſulphur than by fuſion. Biſmuth is the 
only one, which produced a golden colour, and that 


not fo fine a one as Aurum moſaicum, Iron, cop- 
per, lead, and regulus of antimony, produce black 
combinations ; aiſenic forms a reddiſh mals like real- 


gar; zinc does not in this manner, nor in any other 
way that I know, combine with ſulphur. 


An Apparatus for making Aurum Me oſaicum in the 


cheapeſt manner. 


A 925 veſſel cannot be uſed for this operation 


more than once, becauſe it is neceſſary to break it, to 


get out the Aurum moſaicum. The following 
utenſil may be employed a great number of times, 


and ſave the expence of glaſs. 


Take a black lead crucible, N'. 60; bore a round 


hole in its bottom about three inches diameter; and 


ſaw off an inch of its upper edge; if it has a lip, 
get a round piece of burnt clay, of an inch thick 
or rather more, to fit exactly into this edge; the 


compoſition, which is uſed for making paving- tiles, 
anſwers very well for this purpoſe. In order to 


make uſe of this apparatus, fit the round piece of 
burnt clay to the inner edge of the crucible, by 
means of ſome loam ſoftened with glue, and dry it 
ſlowly ; then turn it upſide down, and lay it in a 


proper furnace on two iron bars. The mixture for 


the Aurum motaicum 1s to be put in through the 
round 
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round hole at top, and then covered with an aludel 
and luted; this ſerves to collect the flowers and the 
ſublimate which riſes. The fire is to be made under 
and all round the crucible. 11 Ib. Troy of Aurum 
moſaicum may be made here at a time; and when the 
operation is over, the bottom or round piece of burnt 
clay will eaſily come out with the Aurum moſai- | 
cum. A large crucible may be made ule of, it a 

larger quantity be required to be made at once. The 
operation cannot fail of ſucceſs, provided the fire be 
made of a ſufficient ſtrength, and of an equal degree 


from the bottom to the top of the crucible, which 


is eaſily done in a good furnace. The operation is fini- 


ſhed in eight hours, unleſs the volatile liver is wanted. 


White arſenic, digeſted with a ſolution of tin in 


the acid of ſalt, becomes ſoon black; it does hereby 
regain its phlogiiton, and is reduced to the ſtate of 


regulus of arſenic, and will by this means readily 


combine with copper, and other mc<tallick ſubſtances; 


which it would not do, without the help of phlogiſ- 


tic ſubſtances. This is the molt ealy and ready way 


of reducing arſenic to its metallick torm : the arſenic 
may be deprived of the ſolution of tin, which ad- 


| heres to it by waſhing it with water. It is to be 
dried lowly, for other wile 3 it is apt to catch fire. 


_— 


A Method of * 2 and Silk, of a yellow 4 


with Indigo; and alſo with ſeveral other bite and 
red colouring Subjtances. 


THE Saxon blues have been known for ſome 
time; and are made by diſſolving indigo in oil of 


1 vitriol. 


— 0 — — & — — — > — — — 
: gr — 4 _—_——— x WM Ea =" — 25 — — * — 
r TT” #. IT * e — 5 A — 0 1 2 
Were 's 83 P " Ie > 2 " 3 2 
— 3 by 2 * — — — E- 2 e > x _ * 9 


b = SS _—— — 
"+7 * * 
: 4 = = b 4s 4a = = © - 4a * - FI — 
2 = 7 
* ys 
« = Y —_ - ” - — * " =. * 
4. — . " O a | 
8 * „ . v —_— * 40 Fr. LY 4 . * - — "= 4 OY Þ 
— O—_— <——_— . ———— — = 2 Fe 3 5 — 2 — — : . 2 - — — 2 — — 


— — — 
- ” 9 on n= * _— * . Þ * — 
S 
— * 1 . 


3 


.. ͤ ²»d e 0 Ce EE 


A l E £ — 1 . 
6 . 7 * — - ” = — 4 
. 8 * — — 5 © + 
1 2 - - w_ 3 * S 
- . — = — — — — * 221 = _ -- — — - . * © 
, l wr" - : — _ -»L * > Sa - - r . 
8 — - — — PEI FEL oe Oe! - & * 2 6 : — * D 2 ; 
2 = = * — 5 - — — Sg . . = — — * N = — —— — P: - 1 " Wn 4 
— . - — — - — 22 — 1 mY — 4 J dt — — 2-* 8 == - — — = — 2 Ra - — — 1 — _ - C < = ..- — Peg I I — < * — . — o 
2 e —S os 24S RA — : * An — — HK — — — — — * == | . 
1 — — ———— 5 : — — ** — . — po ua — — : a : — 
> thaw 4 EY . 8 _ . 
— 1 — 7 —— 8 — Oo I - 
— : - - EF. — 2 . — 7 a -— — » _ 1 - — — p — 2 * q — - — — * — * 
. — +. — 4 * — — 18 2 : — - — 2 — — — LY - Fg | y = _ — — — - A — — 5 . 
— : — — —é ” S IST DE == — = — = - = — 7 
| e — E —_A&*- > wr 7 £ FRY" _— * 
— : » - — 2 e — 4 : S — * 8 


L128 
vitriol, by which means the indigo becomes of a 
much more lively colour, and is extended to ſuch a 
degree, that it will go very far in dying. 

A receipt for making the beſt Saxon blue will, I 
dare ſay, be agreeable to many; I will, therefore, 
give the following, which produces a very fine colour, 
and never fails of ſucceſs. | | 6s 

Mix 3 1 of the beſt powdered indigo, with 3 4 of 
oil of vitriol in a glaſs body or matraſs : and digeſt 


it for one hour with the heat of boiling water, ſhak- 


ing the mixture at different times; then add 3 12 of 
water to it, and ſtir the whole well, and when 
grown cold filter it. This produces a very rich deep 


colour; if a paler blue be required, it may be ob- 


tained by the addition of more water. The heat of 
boiling water is ſufficient for this operation, and can 
never ſpoil the colour; whereas a ſand heat, which 


is commonly uſed for this purpoſe, is often found 
to damage the colour, from its uncertain heat. 


Indigo, which has been digeſted with a large quan- 
tity of ſpirit of wine, and then dried, will produce 
a finer colour than the former, if treated in the 


ſame manner, with oil of vitriol. 


No one, that I know of, has heretofore made uſe 


of the acid of nitre, inſtead of the acid of vitriol ; 


and it is by means of the former that the yellow 


colour is obtained : it was nevertheleſs natural to uſe 
it, on account of its known property of making 
yellow ſpots, when dropped on any coloured cloth. 


| The acid of falt does not diſſolve indigo, and 
therefore is of no uſe in dying. 


Recerpt 
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Receipt for making the yellow dye. 


Take 3 J of powdered indigo, and mix it ina 
high glaſs veſſel, with 5 2 of ſtrong ſpirit of nitre, 


previouſly diluted with 3 8 of water; let the mixture 


ſtand for a week, and then digeſt it in a ſand heat 
for an hour or more, and add 5 3 4 more of water to 
it; filter the ſolution, which wilt be of a fine yellow 


colour. 


Strong ſpirit of nitre is liable to ſet fire to indigo; 
and it is on that account that it was diluted with 
water, as well as to hinder its frothing up. 3 24 


of ſtrong ſpirit of nitre will ſet fire to 5 f of indigo ; ; 


but, if it be highly concentrated, a leſs quantity will 


; ſaffice. 


If the indigo be digeſted twenty four hours aſter 
the ſpirit of nitre is poured on it, it will froth and 


boil over; but, after ſtanding a week or lefs, it has 
not that property. 


One part of the ſolution of indigo i in the acid of 


nitre, mixed with four or five parts of water, will 
dye filk or cloth of the paleſt yellow colour, or of 


any ſhade to the deepeſt, and that by letting them 


boil more or leſs in, the colour. The addition of 


alum is uſeful, as it makes the colour more laſting ; 


according as the ſolution boils away, more water 


muſt be added. 


None of the colour in the operation ſeparates from 
the water, but what adheres to the filk or cloth ; 


of conſequence this colour goes far in dying. 
Cochineal, Dutch litinus, orchel, cudbear, and 

many other colouring ſubſtances treated in this man- 

ner, will all dye fitk and wool of a yellow colour. 
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mains un 


The indigo which re 
Saxon blue, and collected b 


may be dyed green with ind 


but they muſt firſt be boiled in the yellow dye, 


t of nitre, 
and then in the blue. 


iri 


ip 
of brown inclining to a yellow, 


Cloth and filk 
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XVI. Account of an extraordinary Steatoma- 
tous Tumour, in the Abdomen of a Wo- 
-man, by P. Hanly, M. D. Communica- 
ted by Charles Morton, M. D. Sec. R. . 


Received November 8, 1779. 


Pead Feb. 21, RS. Reily, aged thirty fix years, 
6 pale, tall, fleſhy, and formerly of 
a healthy conſtitution, was brought to bed of a ſtrong, 
_ lively daughter, on the twenty third day of May, 
1770, in the pariſh of St. Anne, Dublin. 

In the fich month of her pregnancy, ſhe ſelt an 
uncommon lump in her ſtomach (as ſhe expreſſed 
it), about the fize of a hen- egg, which did not then 
give her much pain or uneaſineſs, and ſhe was in 
hopes that her delivery would carry it off : ſhe had 
towards the end of her pregnancy frequent reach- 
ings, ſometimes puked, and became emaciated ; 
three days after the was brouzht to bed, ſhe found 
the lump and reachings had en acreaſed; ſhe became 
very uneaſy, and tent for me. 

Upon examining her abdomen, I felt a conſider- 
able tumour contiguous to her ſtomach, which after- 
wards had greatly encreaſed, and was extended ob- 
liquely to her right fide, as low as her navel; it lay 
immediately under the peritoneum and abdominal 


muſcles, and in the progress of its encreaſe, I could 
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plainly feel one large, and other ſmaller protuberances 
of a firm ſubſtance, in ſome meaſure reſembling the 


head and ſuperior extremities of a fœtus, It could 
be eaſily moved from fide to fide, without giving 
her any pain; but it reſiſted, and made her uneaſy, 


when I attempted to move it downwards : her ab- 
domen appeard plump and full, as if ſhe had not 
been brought to bed ; but the hypochondres were 


more prominent and diſtended, than the region be- 


low her navel. I ordered for her the ſimple bitter 
infuſion with abſorbent powders, and delayed giving 


deobſtruent medicines, till ſhe had recovered her 


ſtrength after lying-in. I alſo defired her not to 
ſuckle her infant; but, as her huſband was poor, ſhe 


did not comply, by which means ſhe quickly be- 


came greatly exhauſted and emaciated. 


In a fortnight after her delivery, the got up daily, 
walked about her room, ſometimes went abroad, 
and continued to ſuckle he child ; but the reachings 


returned at intervals, the tumour increaſed in ſize, 
its protuberances became larger and more diſtinct, 
ſhe was often reſtleſs, and in pain at night on lying 


in bed, had a hectic fever, and daily became weaker 
and more emaciated, with a ſharp pinched- up noſe, 
hippocratic countenance, ſmall, quick, weak, thread- 
like pulſe, body of appetite, and night ſweats. 

In five weeks after her delivery, the tumour had 
greatly increaſed in all its dimentions; and its pro- 
tuberances, which to the feel ſeemed to reſemble 
the head, trunk, and extremities of an extra- uterine. 
fœtus, became more palpable and diſtinct, as the 
abdominal muſcles from their diſtenſion became 


thinner. I brought ten phy ſicians, ſurgeons, and ac- 


coucheurs 


4 be We * 
30 2 ; 1 9 


vrhich made her yainly hope, that her diſorder might 
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coucheurs to viſit her; and we were all fo much 
deceived as to be of opinion, that the tumour was an 
extra- uterine fœtus: however, we were deterred from 
attempting the Cæſarean operation, from a convic- 
tion that ſhe was too weak, hectical, and reduced, 


to encourage any hopes of her recovery, in cafe it 
had been performed ; and therefore we determined 


to leave the event to nature, efpecially as we could 


perceive no motion of any particular parts of the 
tumour, though it had greatly increaſed, and as it 
was poſſible that it might be ſome other tumour. 

She continued gradually declining ; the tumour 
and ſymptoms increaſing, during May and June; 
and the twenty-third day of July following, I per- 
ceived a {mall fluctuation of water in her abdomen, 
and gave her an intimation thereof, which deter- 
mined her to procure another nurſe for her infant; 


but the aſcites daily increaſed, and in nine or ten 


days after, her legs and feet became œdematous, 


her night-ſweats ſtill continued, though her droply 


augmented, and ſhe languiſhed under the acute 


pains, more frequent reachings, hectic fever, loſs of 


ſtrength, want of appetite, and reſtleſs nights, except 
when ſhe took an opiate, which often proved a great 
relief and refreſhment to her. 

Her poſture in bed now was half ſitting, half 


lying, which was the only poſition ſhe could bear 


without great pain and ſhortneſs of breathing. 


About ſeven days betore her death, ſhe was ſeized 


with a {mart lax, which, in a ſew days, carried off 


part of the ſwelling in her left leg; ſhe became ſome- 
what lighter, and leſs diſtreſſed in her breathing, 
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be carried off in that manner; but the tumor, 
weakneſs, and other ſymptoms encreaſed, till the 


ſecond day of September inſtant when ſhe expired. 


After her death, on opening her abdomen, in pre- 
ſence of ſeven gentlmen of the faculty, we found 
about a gallon of water, and a large ſteatomatous 


tumour juſt under the peritoneum, near three inches 
in thickneſs, ſeven inches in length from her ſtomach 
to the obtuſe angle of her ribs, and in ſome places 
near five inches in breath from her ſternum to the 


vertebras of her back, full of prominences of dif- 


ferent ſizes. It was of a hard conſiſtence, like tallow 


in its anterior part, but ſofter poſteriorly, and divided 


by thin membranes into numerous cells, which 
were diſtended with hard and ſofter fat; it weighed 
ſeven pounds, was of an irregular figure, adhered 


to, and compreſſed, the anterior part of her ſtomach, 
and was ſo firmly united to the inferior ſurface of 
the liver, that it could not be ſeparated from it 


without force. It preſſed and concealed the colon, 
and extended from the ſtomach by her liver to the 


right ovarium, and vertebras of her back : the ſmall 
guts were greatly ſqueezed, and moſtly forced to- 
wards the left fide; and the anterior lobe of her 
liver was fo compreſſed between the diaphragm and 
tumour, that it appeared flattened, ſmaller than 
uſual, and in a withered, decaying ſtate. 

There was nothing præternatural in the matrix, or 
any of the other bowels; but they were greatly 


compreſſed, and the tumour, from its membranes 


and contained fat, ſeemed to be a production and 
diſtenſion of that part of the omentum, which ad- 
heres to the ſtomach, although it reached and ad- 


hered 
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hered to. the right ovarium, liver, aorta, and colon, 
as well as to the ſtomach. 

The operator was for ſome time in ſearch of the 
colon, before he found it, adhering to, and almoſt 
forming a part of, the poſterior edge of the tumour. 


Sept. 6, 1770. 


Dublin, — Hanly, M. D. 


. 
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Received February 4. 


XVII. 7 Letter from Dr. Ducarel, F. R. S. 
and F. S. A. to Dr. William Watſon, 
M. D. and F. R. S. concerning Cheſnut 
Trees; with two other Letters to Dr. 
Ducarel, on the ſame Subjeft, 


SIR, 


| Read Mar. 8, TN a letter addreſſed to you, on the 
Wa trees which are ſuppoſed to be indi- 
genous in Great Britain, publiſhed in the Philo- 
fophical Tranſattions *, the Hon. Mr. Daines Barring- 
ton has attacked a prevailing notion among the 
learned ; that cheſnut trees are the native produc- 
tion of this kingdom. Mr. Barrington argues that 
they are not; and his reaſonings on this, are now to 
be conſidered. po | 
In my Anglo-Norman Antiquities, p. 96. I had 
obſerved that «© many of the old houſes (in Nor- 
« mandy) when pulled down, are found to have a 
great deal of cheſnut timber about them; as there 
« are not any foreſts of cheſnut trees in Normandy, 
« the inhabitants have a tradition, that this timber 
« was brought from England: and there are ſome cir- 
«« cumfſtances, which, when rightly conſidered, will 
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« add ſtrength to this tradition ; for many of the old 
« houſes in England are found to contain a great 
« deal of this kind of timber: ſeveral of the houſes 
te jn Old Palace Yard, Weſtminſter, and in that neigh- 
et bourhood, which were taken down in order to 
« build Parliament and Bridge- ſtreets, appeared to 
« have been built with cheſnut; and the fame was 
© obſerved with regard to the Black Swan Inn, in 
«© Holborn, and many other old buildings lately 
« pulled down in different parts of England.” And 
to this I had ſubjoined the following account in a 
z note. © Cheſnut timber being at preſent rarely to be 
Þ « found growing in the woods and foreſts of Eng- 
= <« land, many perſons are induced to think that the 
« ſweet cheſnut was never an indigenous tree of this 
« iſland: but a little conſideration will plainly evince, 
« that it always was, and 1s to this day, a native of 
We England. It is generally allowed, that all the 
ancient houſes in the city of London were built of 
this timber. Certainly it did not grow far off; 
and moſt probably it came from ſome foreſts near 
ce the town; for Fitz Stephens, in his deſcription of 
London, written in the reign of king Henry the 
e Second, ſpeaks of a large and very noble foreſt, 
which grew on the North fide of it. Rudhall, 
c near Roſs, in Herefordſhire, an ancient ſeat of the 
family of Rudhall, is built with cheſnut, which 
© probably grew on that eſtate; for although no tree 
« of the kind is now to be found growing wild -in 
* that part of the country, yet there can be no 
te doubt, but that formerly cheſnuts trees were the 
e natural growth of the neighbouring wood lands, 
* ſince we find that Roger carl of Hereford, founder 1 
Vox. LXI. T of 7 
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of Flaxley, in Glouceſterſhire, 
« by his charter, printed in Dugdale's monaſticon, 


„tom. i. p. 884. gave the monks there, the tythe 


« of the cheſnuts in the foreſt of Deane, which is 
« not above ſeven or eight miles from Rudhall. 
« The words, are Singulis annis totam decimam caſta- 
« mearum de Dena. In the court before the honſe 


« at Hagley Hall, in Worceſterſhire, the ſeat of 


Lord Lyttelton, are two vaſt ſweet cheſnut trees, 
« which ſeem to be at leaſt two, if not three hun- 


« dred years old; and Mr. Evelyn, in his Sylva, p. 


«« 232, mentions one, of an enormous fize, at Tortſ- 
% worth, in Glouceſterſhire, which hath continued 
« a ſignal boundary to that manor, from King Ste- 


« phen's time, as it ſtands upon record; and which 
« tree is ſtill living, and ſurrounded by many young 
<« ones, that have come up from the nuts dropped 


« by the parent tree. Mr. Evelyn alſo aſſures us, 


<< that he had a barn framed intirely of cheſnut tim- 


« ber, which had been cut down in its neighbour- 
*« hood. In the foreſt of Kent, adjoining to Suſſex, 


there {till remains ſeveral large old cheſnut ſtubbs, 
« which were left by the woodmen as termini, or 


« boundaries, either of pariſhes, or private property. 


_ « Befides this, there are to this day, in the North 
« Faſt part of Kent, ſeveral large woods, conſiſting 
„ principally of cheſnut trees and ftubs. In the 


&« pariſh of Milton, near Sittingborne, is a manor 


* 


give name to a hill between Newington and Sit- 
„ tingborne, it being called Cheſnut Hill, the cheſ- 
te nut 


called Norwood Caſteney, otherwiſe Cheſteney, 
from its fitnation among cheſnat woods, which 
reach to the highway from London to Dover, and 


33 


«& acres of wood, which were intirely cheſnut.” 


+ 
ce nut trees growing plentifully on each fide of it, 
« and in woods round it for many miles. And 
« by the particulars for leaſes of crown lands in 
« Kent, temp. Eliz. Roll III. N' 8. now in the 
« Augmentation office, it appears that there is, 
te in the ſame pariſh of Milton, a wood containing 
e two hundred and ſeventy eight acres and a halt, 
te called Cheſton, otherwiſe Cheſnut wood. To 
te conclude, my worthy friend, Edward Haſted, eſq; 


© of Sutton atHone, near Dartford in Kent, F. R. S. 


« and F. S. A. aſſiures me that one of his tenants at 
„“ Newington, a few years ſince grubbed up forty 


In the very out-ſet of the argument, Mr. Barring- 
ton impoſes upon himſelf, by changing the terms of 


the queſtion. Since you ſent me, ſays he to Dr. 


« Watſon, the ſpecimen of ſuppoſed cheſnut, which 
* was taken from the old hall of Clifford's Inn, 1 


« have been at ſome pains to examine the authority 


« for the prevailing notion, with regard to this be- 


e ing an indigenous tree” (p. 2 3. — but in p. 24. he 


ſays, „I ſhall begin by conſide ling the proofs, which 


ce are commonly relied upon to the Span;ſh or ſiweet 


e cheſnut being indigenous in Great Britain.” — 
though not one word has preceded, though not one 
word follows, of the Spaniſh and the common cheſ- 
nut being the ſame. He then alledges, that the 
ce very name of Spaniſh, ſeems ſtrongly to indicate 
« the country from which it was orignally introduced 
e here” (p. 24.) This is ſurely a ſtriking inſtance 
of an inaccuracy of language ; the whole controverſy 
between us turns only upon that which is commonly 
called the cheſnut tree, and which is therefore de- 
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nominated Caſtanea LVulgaris, by all the ancient Bo- 
taniſts. It is ſo called by Dr. Johnſon in his Mer- 
curius Botanicus: by the fame author, in his [er 
Cantianum; and by Blackſtone, in his Specimen Botani- 
cum; and in this true view of the controverſy, let 
us examine the principal parts of it. 

I have, Sir, in the abovementioned quotati ion, par- 
ticularly noticed a large tract of cheſnut woods, to 


continue to this day near Sittingborne, in Kent; in 
oppoſition to this, Mr. Barrington ſays, that he has 
taken a very minute inſpection of theſe woods; and 


that, „finding them planted in rows, and without 
« any ſcattering trees to introduce them, he is con- 


e vinced that they are not natives.” (p. 27 and 28) 


Such is the argument by which wy aſſertion is en- 
deavoured to be ſet aſide. 


I ſhall not here enter into an examination of the 
four general rules laid down by Mr. Barrington, 
« from which it may be decided, whether a tree is 
« indigenous or not in any country,” p. 23. That 
J leave to the conſideration of two of my particular 


friends, who have entered into the Botanical reaſons 


produced by Mr. Barrington, and whoſe letters to 


me on this ſubject are hereunto annexed. I con- 
fine myſelf to the fact. Remember, ſays Dr. Plot 
« in his MS. Collectanea of Kent (in the library of 


Edward Jacob, Eſq; of Feverſham) the iron oar 
« ſmelted in Cheſnut wood, in the confines of Borden 
* and Newington.” Dr. Johnſon, i in his [ter Cantia- 


num, 1032, ſpeaks of the Caſtanea Vulgaris inter 


Siclinglourne et Rocheſter. And this Cheſnut wood 


is equally mentioned as early as the 22d of Elizabeth, 


under the title of Q2dam Sylva, vocata Cheftewwode, 
_ 


4 
2 
3 
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in a conveyance, which the reader may ſee below (1). 
This wood then is not very modern; and if ever it 
was planted by any human hand, muſt have been 
planted two or three ages ago; but it was certainly 
never planted by any human hand; the whole wood 


(1) Ex. Orig. penes Edw. Jacob Arm. de Feverſham, S. A. S. 
Nov. 22, 1770. Sc iant p'ſeat, et futur. q'® ego Georgius 
Clyfforde, p'ochie de Bobbynge in com. Kanc, ar. p' quadam 
pecunie ſumma michi p'fato Georgio p' Georgium Ffylmer p' 
manibus ſolut. unde fateor me fore ſolut. et content. dictumq; 
Georgium Ffylmer hered. et exec. et admynyſtr. ſuos fore 
exonerat, et acquietat. p' p'ſent. dedi conceſſi vendidi et hac 
p'ſent. carta mea confyrmavi eidem Georgio Ffylmer quinque 
acr. ter. et boſc. five majus ſive minus ſcituat. jacen. et exiſten. 
in pochia de Borden in com. p'dicto videl't ad quandam filvam 
ib'm, voc. Cheſten woode verſus Weſt ad ter.“ Garret, gen'; 
verſus Southe ad ter. hered. Alexandr. Cottye ; verſus Eft ad 
boſcũ hered. Henrici Droumfylde; verſus Northe; Eft et Weſt 


| ad boſcũ Thome Pettenden, verſus North; H'end. et Tenend. 


predict. quinque acr. ter. et boſc. cum omnibus et ſyngulis 
ſuis p'tin. p'fat. Georgio Ffilmer hered. et aflign. ſuis ad opus 
et uſum ipſius Georgii Ffilmer hered. et aſſign. ſuor. imp'p'eti 
Caplitib. d'no feodi p' ſervis inde eis prius debit. et de jur. 
conſuet. Et ego p'dict. Georgius Clyfford et hered. mei p'dict. 
quinque acr. ter. et boſci cum omnibus et ſingulis ſuis p'tin. 
p'fat. Georgio Ffilmer hered. et aſſign. ſuis contra omnes gentes 
warrantizabimus et imp'petũ defendemus p' p'ſentes. In cujus 
rei teſtimonium ego p'dictus Georgius Clyford huic p'ſent. cart. 
mee ſigillum meum appoſui; dat. viceſimo octavo die Maii anno 
regni dhe fre Elizabeth dei gra Angl. Frauncie, et Hib. 
Regine fidei defenſoris, &c. viceſimo ſecundo 


Georgius Clyfforde, (L. 8.) 


Sealed and delivered 
in the preſence of 
German Wake, & 
Henry Whithead. 
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La: = 


- 
— — i. - 1 . — af nts LS. = a 
=_ . 1 
* - — — — « 4 2 o = — 2 
7 | jo - VT» \\ — 8 — — Aa. — 1 2 — — —U— — — > 
. — — , - * — 7 — — . 
- ” = _ — —— —— pe — — — — 
— * E — — — - 8 7 - * * x - — — — by 
* —— = _ — - _—_ - - — — — V2 - - * = 
— 8 — = . 7 5 — 1 — „ E cove — — 2 _ — - - — 2 = — = os — 
— a Wo - - « — . » N N - > Þ 4 = * 
— — I, — - * "te IE OY «& n —_ — = 2 _ — * : a — — — — * = "= — — Ka 
= — 
- | — — 8 
* EC 3 > a 5 : * won re — = = - — => > = 5 — - — — of — * 2 —_ 
Z 2 —— — == * : 5 = — — — —— : oy - 2 > — 
— — — — - — - _ — - — - — 3 2 2 — — —— — — — — — - LY — 
= — 2 ' 2 ; * : : : £ Sy ES i — = — EM — — 2 — ̃— = 2 — 4 bo — — — = — — 
9 x” 1 + 2b < % = 55% * 8 \ * > s * >" — — — * = - * = 4 >See t 4 Pm — 2 — — * — — 
— — _—_ . ea it a, = — - s - - - >; 1 „ - - * — _ 1 42 * >» » i —— — — 2 _— — * 
— — Pp 4 «xt * be 4 8 4 * 72 > AS, CIS ? SO ö — i 2 . ” + — pa — —_ © — — — 
7 þ FRY —_ — —— — — — — = * —_— — * 
: — — — "uns ©. Gp * — — — * — — — = 
-4 £ : 2 : — — —— — 


5. ab ! 


EN 
—̃ — 
ö — 


[ 142 ] 


covers more than three hundred acres of land. In 


one part of Cheſnut wood, upon the hanging banks 
of Cheſnut-ſtreet, and in the way from Kay- ſtreet to 


Stockbury, are now the remains of large cheſnut 
trees and pollards, which were plainly planted by 
the bold irregular hand of nature. 


I had allo mentioned a grant (or rather a confir- 
mation of a grant) made to the abbey of Flexeley, 
which was the tithe of cheſnuts in the foreſt of 


Dean; totam Decimam Caſtanearum de Dena.” 
But Mr. Barrington objects to the ſuppoſition * of 


« Dena, in the record, meaning the foreſt of Dean, 
« as there are ſo many places of the name of Dean 
<« in the kingdom.” This however is ſurely an ob- 
jection of no weight. The Ciſtertian abbey of Flexe- 
ley, or Dene, was actually ſituated in the foreſt of 


Dean (2), and was anciently called Flaxlyn abbey 


of St. Mary de Dean (3). This abbey, together with 


Dean Magna (alias Mitchell Dean), and Dean Parva, 
all lie in the fame hundred with the foreſt (the 


hundred of Saint Briannell), and are included in the 
eccleſiaſtical deanery, called Foreſt : where, therefore 


can the Dene of Flexely be placed, but at the foreſt 


in which it was ſituated, and from which it derived 


half of its appellation? And what pretence can a 
Dene in Hampſhire, or a Dean in Lancaſhire, have 


to a place in a record, which relates only to the 
abbey of Saint Mary de Dene, in the foreſt of Dean? 
But all ſuch reaſonings are unneceſſary : the point is 
aſcertained beyond the poſſibility of a doubt, by 
Henry the Second's confirmation of the original 


(2) Tanner's Notitia, p. 147. 
( 3) Atkin's Glouceſterſhire, p. 288. Edit, 1768, 


grant, 


[ ws ] 


grant, which may be ſeen below (4). The king, by 


this record, confirms to the monks, locum qui dicitur 


Flexleia 


( 4) Flexleyenſis Abbatia, in agro Glouceſtrenſi. Carta Henrici 
Normannorum Ducis, Bonatorum conceſſiones recitans 
et confirmans. 


H. Dux Normanniæ et comes Andegaviz archiepiſc, &c. Salu- 
tem. Sciatis me conceſſiſſe et confitmaſſe Deo et Sanctæ Mariæ, 
et monachis ordinis Ciſtercienſis, pro ſalute anteceſſorum meorum, 
et mea propria, in elemoſinam perpetuam, omnes illas dona- 
tiones quas Rogerus Comes Herefordiæ eiſdem monachis in 


elemoſinam dedit, juxta teſtimonium cartarum ſuarum, ſcilicet, 


locum quendam in valle Caſtiart, quæ dicitur Flexleia, ad con- 
ſtruendam abbatiam, et totam terram illam quæ dicitur Waſta- 
dene, quæ fuit Walfrici, et quandam fabricam ferrariam apud 
Edlandam, et totam terram ſub veteri Caſtello de Dena ad 
ſartandam, et illam quæ eſt aſſartata, et quandam piſcariam 
apud Redliam, quæ dicitur Newerra, et quoddam pratum in 
Pulmede, et omnia aifiamenta ſua in foreſta de Dena, et do- 
minicum totum de Dimmoc, et terram illam que fuit Uthredi 
elerici, et terram Ernaldi, et terram Wolfrici, ita ſcilicet, quod 


ipſe Uthredus clericus remaneat in manu abbatis, cum eſcambio 


ſuo, ſcilicet duabus virgatis terrz quod nemini inde reſpondeat 
niſi abbati; et dimidium nemus apud Dimmoc ; et ſingulis 


annis totam. decimam Caſtancarum de Dena, et terram illam 


quam adquietavit ipſe Comes Herefordiz de Gaufrido filio pre- 


dicti Wulfrici, et aliam quam ipſe Comes adquietavit de Lef- _ 


frico, de Strattra. Quare volo, &c. Nos autem has prædictas 


donationes non tantum eis confirmo, ſed etiam omnes alias 
quas idem Rogerus Comes Herefordiæ illis in elemoſinam 
daturus eſt. Teſtibus Rogero Comite Herefordiæ, Willielmo de 


Crivecuer, Ricardo de Humet, Conſtab. Philippo de Colum- 
bariis, Roberto de Ivigum, Willielmo de Angervill Willielmo 
Cumin, apud Eveſham. 


Carta regis Henrici Secundi. 


Henricus, Dei gratia, Rex Angliz, et Dux Normanniz et 
Acquitanniæ, et Comes Andegaviæ, Archiepiſopis, &c. et 
omnibus fidelibus ſuis Anglis et Normannis, tam prœſentibus, 

quam 


Cart. Antiq. X. Num. 4. 
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Flexleia ubi abbatia fundain eſt, by the title of Locum 
quendam in freſta de Lend, He afterwards goes on, 


to 


quam fututis, ſalutem. Sciatis me dediſſe et confirmaſſe Deo et 
Beate Mariæ et Monachis meis de Dena, quos in propria pro- 
tectione ſufcepi, pro. ſalute mea et anteceſſorum meorum, in 
elemoſinam perpetuam, locum quendam in foreita de Dena, 
videlicet, totam vallem de Caſtiard, et locum qui dicitur Flex- 
leia, ubi abbatiz fundata eſt de ordine Ciſtercienſi, in honore 
beatz virginis Mariz, pro amore Dei, et pro anima regis Henrici 
avi mei, et Comitis Gaufridi Andegaviz patris mei, et Matildis 
imperatricis matris meæ, et aliorum parentum et anteceſſorum 
meorum, et pro ſalute mea, et hæredum meorum, et pro ſtabi- 
litate et pace regni Angliæ. Conceſſi etiam eis et confirmavi 


omnes illas donationes quas Rogerus comes Herefordiæ eiſdem 


in elemoſinam dedit ſicut carte ejus teſtantur. Præterea dedi 
eis et conhrmavi omnia aiſiamenta in eadem foreſta mea de 
Dena, ſcilicet paſturam juvencis ſuis et porcis ſuis, et omnibus 
aliis pecoribus ſuis, et ligna et materiem ad domos ſuas et ad 
edificia ſua facienda, et ad alias res uſui ſuo neceſſarias, fine 


vaſto in eadem foreſta mea. Et de eadem foreſta dedi eis 


decimam caſtanearum mearum, et grangeam quæ dicitur Waſte- 
dena, et unam forgeam ferrariam, ita liberam et quietam et 
operantem, per omnia, ſicut meæ dominicæ forgeæ. Et totam 
terram ſub veteri caſtello de Dene ad ſartandam, et illam quæ 
eſt aſſartata; videlicet, centum acras, et quandam piſcariam 
apud Reidleiam, que dicitur Nolwera, et quoddam pratum apud 
Keidleiam, quod vocatur Pulmede; ſcilicet quatuor acras, et 
terram quam illis dedit in elemoſinam Leuvericus de Staura, et 


grangiam quam eis dedi apud Wallemere, de aſſartis meis; 
videlicet, ducentas acras, cum pratis et paſcuis, et omnibus 


aliis aiſiamentis, et quatuor acras de Northwoda, et totam 


dominicatum meum de Dimmoch, et quinque virgatas terre 


et dimidiam, præter dominicatum, et dimidium nemus meum 
de Dimmoch, et dimidium retium in manu mea, propter aiſi- 

amenta hominum meorum, ea ſcilicet de cauſa, ut monachi 
mei habeant ſuam partem nemoris in bene et in pace, et ſine 
omni communione aliorum hominum; et firmiter præcipio, ut 
nullus eos ſuper hoc inquietet. Prætetea dedi eis eſſartum quod- 

dam ſubtus Caſtiard, quod vocatur Terra Vncentii. Hæc omnia 


dedi 
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to give them omnia aſſamenta in eadem foreſta mea de 
Dena ; and then he particularly ſubjoins, et de eadem 
firefta dedi eis Decimam Caſtanearum mearum. Can 
any words poſſibly be more explicit than theſe? And 
can Mr. Barrington aver againſt the teſtimony of an 
authentic record ? But, though the Dena of the re- 
cord does mean the foreſt of Dean, Mr. Barring- 
ton has ſtill an objection in reſerve; and aſſerts that 


« there are not the leaſt veſtiges of any ſuch trees in 


ce this foreſt at preſent.” (p- 29.) But is Mr. Bar- 


rington ſure there are no * of cheſunt trees 


in the foreſt? Did Mr. Barrington inſpect into every 


part of this ample area? And did no trees, no 
ſtumps, no ſtools, eſcape his eye in this wide un- 


bounded range? But the fact appears otherwiſe. 


There are not merely ſtumps, not merely ſtools, of 
cheſnut trees; but actual and abſolute trees of cheſ- 


nut exiſting at this day, in the foreſt of Dean. 


In a letter to me, dated Dec. 10, 1770, from 
the Rev. Mr. William Crawley, dear at, and 


miniſter of Flaxley (uncle to Thomas Crawley 


Bovey, Eſq; the preſent owner of Flaxley abbey); 


15 the following account: In this very foreſt and 
ct near Flaxley is a parcel of land, about three or 


TIS) Deo et beatæ Mariz et monachis meis Deo devote ſetvien- 


tidus, habenda et tenenda imperpetuu n, foluta et quieta ab 
omni reguardo et exactione ſeculari. Qare volo, &c. Teſte 


Ricardo de Humet, Willielmo de Creveca, Pnilippo de Co— 


lumbariis, WW lielmo de An ervi! I, apud Evelnam, . 
Anglicanum, Tom. I. p. 884 


Pat. 22 R. II. part 3. m. 15. per Inſpex. Vide Cart. antiq. 
7 Et pat, 27 H. VE pat. 7. 
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« four hundred acres, 


we call underwood or coppice, moſtly hazel. 


places amongſt us, 


tingbourne, has given the name of Cheſnut-ſtreet, | 
to the neighbouring road; and the old Saxon half 


of the name, Street, ſtrongly intimates the other half 
to be very ancient. 


[ 146 } 
which is ſtill denominated 
« cheſnut : though neither cheſnut, nor any other 
e kind of tree is to be ſeen there, excepting what 
In- 
« deed in many places of the foreſt, I find cheſnut 
« trees are (ſparingly) to be met with; but within 
« a few yards of the above ſpot, in a wood of my 
« nephew, are many of remarkable fine growth.” 
But, even if the fact had been as Mr. Barrington hath 
ſtated it, the faith of a record atteſting the exiſtence 
of cheſnut trees formerly, in the foreſt of Dean, was 
ſurely not to be ſuperſeded by the non-exiſtence of 
{uch trees at preſent; they might have exiſted former- 
ly, though they do not exiſt at preſent. And the 
record explicitly aſſures us that they did exiſt, and 
as early at leaſt as the reign of Henry the Second. 
The cheſnut tree, theretore, may ſtill claim a na- 


| tural relation to this iſland, notwithſtanding the two 
arguments of Mr. Barrington againſt it: and if we 


look into this kingdom, we ſee the cheſnut tree, not 
confined to Sittingbourne woods, or to Dean foreſt; 

but ſcattered with a free hand, through many parts 
thereof ; ſhooting up with all the healthy vigour of 
genuine natives, and giving denomination to ſeveral 


Thus the cheſnut wood of Sit- 


The appellation occurs in the 
firſt map, that notices the names of the roads, the 
map of Kent by Morden. In Hertfordſhire is a 
town, called in old writings, Cheſton, Cheſthunte, 
Sheſterhunte, and 8 and Norden (in his 

daeeſcription 


Fig] 


aiſcription of Hertfordſhire, p. 15,) ſays, Cur non 
(5) Chervin? Caſtanetum of Cheſſe-nut trees? 

The Saxons were well acquainted with this tree, 
and, according to Skinner and Lye, called it Cyprel 
and Cypz-beam ; the ſame word evidently with our 
preſent Cheſ-nut. Dr. Johnſon, in his Mercurius 
Botanicus, 1634, remarks the cheſnut to have been 
not un frequent in the woods, as well as in the plan- 
tations, of his own times; Ca/tanea Vulgaris im hylvis 

nonnullis et viridariis; — Mr. Dale, in his Hiftory of 
Harwich, mentions various cheſnut trees to be grow- 
ing in Stour wood, within the pariſh immediately 


adjoining to Harwich. Blackſtone, in his Specimen | 


| Botanicum, p. 12. ſpeaks of cheſnut trees growing 


in (6) Bulwin woods, between Dartford and Bexley, 


in Kent, plentifully ; not twenty miles diſtant from 
London. Mr. Philipot, in his Villare Cantianum, 
which was printed in 1659, fays in p. 237. There 
c ig a manor, called Northwood Chaſteners, which 
% name complies with the fituation ; for it ſtands North 


«© from the town, in a wood where cheſnut trees 


« formerly grew in abundance.” The noble cheſ- 
< nut tree, ſays Morton, (Northamptonſhire, p. 397.) 
ce belonging to the Worſhipful Thomas Trl, Eſq; 
« of Marford, is the largeſt of that kind I have any 
«« where ſeen: the body of it is no leſs than fifteen 
feet eight inches in circumference z and it extends 
« jts branches proportionably.“ On the outſide of 
the Roman ſtation at Temple Brough, near Sheffield, 

in Yorkſhire, ſays Gibſon's Camden, (Vol. II. p. 

60 847. ) e is a large bank, upon which are huge trees, 
and upon the fide of the bank of the highway, 


(5) Cheſtin. (6) Now Baldwyn Woods. 
* 6 there 
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there grew a cheſnut tree that had ſcarce any bark 


© upon it, but only upon ſome top branches which 
«.bore leaves; it was not tall, but the bole could 
«© ſcarcely be fathomed by three men. There was 
bo N. ſays Evelyn (in his Sy, Fol. London, 
* 1709, p. 223.) an old and decayed cheſnut at 
« Fraiting, in Eſſex, whoſe very ſtump did yield 


thirty ſizeable loads of logs. 1 could produce you 


cc puns fa of the ſame kind in Glouceſterſhire, which 


contains within the bowels of it, a pretty wain- 
* ſcotted room, enlightened with windows, and 


% furniſhed with ſeats, &c.” And to theſe we may 
add two great cheſnut trees flouriſhing at Tortworth, 


in Gloucelterſhire, and at Writtlepark, in Eſſex; the 


former is allowed, even by Mr. Barrington, “ to be 


« the oldeſt tree that we have any account of, per- 


e haps in Europe.” (p. 30.) And the following de- 
ſcription of both, was publilbed about twelve or 
thirteen years ago (7); * At the ſeat of the Lord 


„ Ducie, at Tortworth, in Glouceſterſhire, there is 
« now growing an Engliſh cheſnut, which meaſures 
e fitty one feet about, at the height of fix feet above 


te the ground. This tree divides itſelf, at the crown, 


« into three limbs, one of which meaſures twenty 


ce eight feet and half in the girt, and five feet above 
cc the crown of the tree. The ſoil is a ſoft clay, 


« ſomewhat loomy ; the ſituation is the North Welt 


« fide of a hill; this tree was ſtiled, in King John's 
* time, the great and old cheſnut tree at Tortworth 


e ſo it is ſuppoſed to be now above one thouſand 
46 years old.” 


(7) Lakes Magazine, 1758, p. 42. 
There 


149 
ee There is another ſtately cheſnut (8), but little 


« interior to that at Torteworth, in Writtle park, 


« three miles to the left of Ingateſtone, | in Eſſex. 

c The late Lord Petre meaſured this tree, and found 
c I forty five feet girth, five feet from the ground; 1 
« this vaſt trunk ſupports a lofty head, which, at a 48 


*M OY nce, affords a noble proſpect, and well de- 
« {crves to be iurveyed by all that admire ſuch 
© wonderful productions.“ At Little Wymondley, 
rear Hitchin, in Hertfordſhire, is an old decayed 
cheſr.at tree, the trunk whereof (meaſured within 
theſe two years) was found to be forty two feet cir- 11 
cumference in one part, and forty eight feet in an- 111 
other, as I am credibly informed. (9) And, to give 11 
additional force to an argument Which is already 


deciſive of itſelf, we may "obſerve, that in the Ny. -W- __ pi 
Foreſt, there are very many cheſnuts irregularly ſcat= 11 
tered among the oaks and other trees; and now to — 
be ſeen in the road from Limington to Southampton. T || 
In this great abundance of cheſnut trees formerly 1 
among us, we need not wonder that cheſnut timber {| 


Was frequently uſed in old houſes, preferable to oak; 
it was then the timber moſt eſteemed by our Joiners | 


and carpenters. And, though very laſting, yet it a 

has been juſtly diſcredited, in theſe later ages, for 1 a 
hoſes, becauſe, when it begins to decay, the con- ms 
ſumption comme nces at the core, and the heart is 1 ; 

the fiſt deſtroyed, And we can produce ſome 24 

(8) In a News Paper, called The Citizen, or General Adver- $i | 

- tizer, Sept. 21. 1758. 14 

(9) This tree is f uate in the grounds, and near the houſe of [8 ; 

Liitle Wymondiey Bury, late the eſtate of Lord Groſvenor, | ; | 
5 Fat purchaſed within two or three years by Col. Cracherode. 1 | 
proofs, ; | 
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proofs, additional to the many that have been for- 
merly produced, of cheſnut timber actually em- 
ployed in buildings. The old houſes in the city 
« of Glouceſtcr (as the Reverend Mr. Crawley in- 


forms me that he has often been aſſured) are 
© conſtructed of cheſnut, derived ailuredly from the 


« cheſnut trees in the foreſt of Dean.“ In many 
of the oldeſt houſes at Feverſham is much genuine 


cheſnut, as well as oak, employed. In the nunnery 


of Davington, near Feverſham (now entire), the 
timber conſiſts of oak intermingled with cheſnut. 


And the great cheſnut beam which ſupported the 
leads of the church tower at Feverſham, when it 
was lately taken down, was found rotted for many 


feet at the extremity ; and had, as it were, a mere 


ſhell of ſound timber remaining about it. 


Thus have I endeavoured, with all the reſpe& due 
to genius and truth, to point out ſome of the mil- 


takes into which, I apprehend, Mr. Barrington has 
fallen. I might have dwelt more largely upon the 
antiquarian part of my ſubject ; but the botanical was 
more immedtately my point. And in the exami- 


nation of this, I have ſhewn, that the cheſnut tree 


flouriſhes greatly in this kingdom; that it appears 
wildly ſcattered over the face of the country ; that 
it was actually fettled among us many centuries ago; 


and uſed by cur anceſtors in buildings; and that it 


was even familiarly known to the Saxons. All thefe 


united evidences {trongly co-operate to prove it a na- 
tive of this iſland, and muſt abſolutely be allowed 
to prove it, till Mr. Barrington, or ſome other per- 
{on, can produce ſuperior evidence to the contrary. 


I beg 
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I beg leave to ſubmit theſe obſervations to your 
conſiderations ; and have the honor to remain, 


SIR, 


| Your moſt faithful 


humble ſervant, 


. And. Coltee Ducarel. 
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XVII. Copy of Mr. Thorpe's s Letter to 
Dr. Ducarel, CONCerning G — Trees. 


Dear Sir 
Read March f, T PAVING peruſed the Hon. Mr. 


774. Barrington's letter to Dr. Watſon, 
publiſhed in the Philoſophical Tranſactions, I find 


he lays down three or four genera! rules to determine 
whether a tree is indigenous or not in any country, 
as follows: 


I. They muſt grow in * maſſes, and cover 


e conſiderable tracts of ground; nor muſt ſuch woods 
« end abruptly by a ſudden change to other trees, 


% except the fituation and ſtrata become totally 


« different. 


« II. If the trees grow kindly in copſes, and 


1 ſhoots from the ſtool, it muſt for ever continue in 
<« ſuch a wood, unleſs grubbed up, nor is it then 


te eaſily extirpated. 
III. The ſeed muſt ripen kindly : nature never 


« plants but where a ſucceſſion may be cally con- 


« tinued, and in the greateſt profuſion. 
<« Laſtly, many places in every country muſt re- 


* ceive their appellation from indigenous trees, which 


„ grow there, &c. When the inſtances of this are 
6c *« fingular, 


2 
3 
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« ſingular, it will prove directly the contrary, as he 
&« hopes to ſhew with regard to the cheſnut, &c.“ 
In anſwer to his objections, and aorecable to theſe 


his forgeoing rules; I thall endeavour to prove the 
cheinut to be an indigenous tree, in this itlind ; and 


iſt, Mr. Barrington ſays, that he examined the 
woods near Sittinzbourn himſelt ; “ and on a very 


minute inſpection of them, found thoſe parts which 
« conſiſt of cheſnuts, to be planted in beds or rows, 


about five yards diſtant from each other; nor are 


« there any ſcattering trees to introduce them, &c.“ 

In whet wood or woods, he obſerved theſe plan- 
tations, I muit confeſs, I am quite at a lois to find, 
having never obſerved this regularity in any of the 


woods I have been in; and I very lately aſked a per- 


fon who has lived many years in that neighbourhood, 
deals largely in timber and under wood, and is over all 


theſe woods every year, who told me he knew of 
no ſuch regular plantations in any of them; that the 


cheſnut grew intermixed with other trees, as in all 
ancient Be 1 


Indeed, the amazing diſtance of the plants from 
each 3 which Mr. Barrington mentions, is ſome- 


what extraordinary; as the uſual cuſtom now, in 
planting ſets of cheſnut or aſh, for hop poles, is 
about ſeven or eight feet an as has been wit 


done by John Cocking Sole, Eſq; in his plantation 


of cheſnuts, at Newington. 
The woods, called the Cheſnut woods, the pro- 


perty of the Earl of Aylesford, wh ch lie in the 
pariſhes of Newington, Borden, and Bobbing, abound. 


with theſe trees, which grow promiicuouily with 


others, both from ſtubs and fools of a large ſize; 
Vor. LI. 5 X twenty 
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twenty acres of which are annually felled for poles, 
&c. 
Cranbroke Wood, belonging to Mrs. Mercer, in 


Newington, has the cheſnut in plenty with other trees, 
which produce poles in abundance, from old ſtubs 


and ſtools. 

The Squirrel Wood, the property of the Hon. 
Mr. Roper, in the pariſh of Stockbury ; thoſe called 
Long Tun and Binbury, contain plenty of cheſnut, 
intermixed with other trees, in which are very large 
cheſnut pollards; to appearance ſome hundred years 


ſtanding; which grow on a poor ſoil, and are quite 
hollow ſhells, having no nouriſhment but from the 
rind or bark; yet throw out aecd of ſhoots from 


the roots. 


I have a farm in the pariſh of Stockbury, called 


Nettleſted, forty acres of which are tithe free, which 


portion of tithes belonged to the great monaſtery of 
St. Auſtin, fituated without the walls of Canterbury. 


They were given in very ancient times to the uſe 
of the almonary or almonry of that abbey ; as far 
back as the time of Archbiſhop Walter, in the year 
1193, how long before is uncertain, and are men- 
tioned by William Thorn, a monk of that houſe, and 


publiſhed by Sir Roger Twiſden, in the Decem Scrip- 
tores; part of theſe tithes are woodland, and to this 


day called Almery or Ambry-Tanton. In this wood 
are very old ſtools of chefnut, ſome of which are 
ten feet circumference, and ſtand promiſcuouſly with 
oak, aſh, and other trees. Thele ſtools yet pro 


duce very good poles, which were felled once in = 
father's time, and have twice ſince they have been 


in my poſſeſſion. 
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In ſhort, all that vaſt range of woods, called Stock- 
bury vallies, which extend from Key-ſtreet to Bin- 
bury Pound, produce the cheſnut in common with 


other trees; the woods formerly belonging to the 
abbey of Leſnes, founded by Richard de Lucie, chan- 


cellor and chief. juſtice to Henry II. in the pariſh of 


Earith, ſtill called the Abbey woods, having great 


plenty of cheſnut, both timber and tub wood, and 


from the ſtumps and ſtouls of large timber trees 


formerly felled, which ſtools are now quite hollow 
and decayed, except the outward bark or ſhell, round 
the crowns of which ariſe many ſtools, and are cut 


for poles at the proper growth. 


Church wood, in the ſame pariſh, has the like; 
and many others in this neighbourhood. 


In Wrotham pariſh above Kemſing, is a wood 
belonging to a farm, called Cottons, which has cheſ- 


nut inter mixed with other trees. 


could enumerate many more in different parts of 


this county, was it neceſſary; and I make no doubt, 
on due inſpection, the like may be found in other 
counties of this kingdom: it is moſt certain, the cheſ- 


nut does not grow in every wood, but in ſuch only, 


- where the ſoil is adapted to it. Different ſtrata will 


produce different trees ; as for example, the great 
wood called Jardens, in the pariſhes of Bexley and 


North Cray, the woods beyond Ruxley towards 
Farningham, have ſome acres nothing but birch, 
ſome only hazel, &c. 9 in the pariſh 
of Seal, is intirely birch. The woods on the Cold 


hills, of Chelsfield and Nockholt, run moſt upon 


beech; and thoſe in the Weald of Kent, upon a 
clayey ſoil, are chiefly oak. 
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In anſwer to the third and laſt general rule; that 
the nuts of the cheſnut tree ripen kindly, and in 
great quantity, is manifeſt from the numbers of poor 
people at Earith, and the adjoining hamlet; going 
into the woods at the proper ſeaſon, and gathering 
ſome a quarter, others three ſacks each, to fat their 
hogs, eſpecially when pulſe and grain are dear. It 
is true, the nuts are not ſo large as on trees which 
ſtand fingle and open to the ſun, in parks, courts, | 
&c. Even the oak will not produce acorns in a 
wood, till it becomes an old tree; and then not ſo 
large and in ſuch plenty as on old trees and pollards 
which ſtand open in fields and hedge rows. But 
where the cheſnut, as before obſerved, ſtands ſingle 
and planted for ornament, as in the Wilderneſs park, 
the ſeat of Mr. Prat, in Seal; and in Bradbourn 
park, the feat of Sir Roger Twiſden, Bart, at Eaſt 
Malling, and divers other places, the nuts are large, 
well taſted, and in great plenty, yielding excellent 
food for the deer. 

It is well known that trees cloſe planted in orchards 
will not produce fruit ſo large and fair, as in kitchen 
gardens, where they ſtand lingle, are often digged 
about, and manured. 

Mr. Barrington himſelf ſays, Dr. Watſon informed 
him, te that in Spain the cheſnut trees deſtined io 
produce the beſt fruit, are engrafted upon the 
tc wild cheſnut ; and that the French call the com- 
„mon fort Chataignier, and the improved one 
« Maronier.“ If ſo, the latter may be the fort which 
are annually brought to England, and fold at all the 
fruit ſhops, &c. and are called Spaniſh cheſnut. 
Mr. Barrington ſays, „the very name of Spaniſh, 


cc ſeems 


[257 ] | 


« ſeems molt ſtrongly to indicate the country from 
« which this tree was introduced here.“ But why 
Spaniſh? I do not know that it is any where here 
ſo called, and none of the wood-men know it by 
that name. The old Botanical writers, John Bauhine, 
Gerhard, and Parkinſon, call it Caftancs Vulgaris. 
Caipar Baubine, in his Pinax, Caſlanea Sylveſtris, 
the common or wild-cheſnut tree. Ray indeed, in 
kis Synopſis, the 2d Edit. publiſhed by Dillenius, 
p. 449, has the following, “ in ſylvis quibuſdam prope 
„ dittingburn Cantii oppidum, & Woburn Bedfordiz, 
06 obſervavimus an ſpontaneam, an olim ibi ſatam, neſ- 
cimus.“ it is ſomewhat ſtrange that ſo celebrated 
a Botaniſt ſhould treat of it in 10 {light a manner, 
and with ſeemingly ſo little attention, as to men- 
tion it only in thoſe two places. 
L.aftly, Mr. Barrington ſays, ““ that many . 
0 in every country, muſt receive their appellation from 
« indigenous trees which grow there, &c.“ 
£ © here are many trees which give few, if any, ap- 
pellation to places. It does not therefore follow that 
they are not indigenous. In ancient time, England 
abounded more in woods and foreſts than at preſent; 
and the oak and aſh being then two of the moſt 
common trees, occaſioned the names of the conti- 
guous places and pariſhes to receive their derivation. 
 Notwithitanding his trial of the ſpecimens of oak 
and cheſnut, 1 am well aſſured many old buildings 
were, and are, of the latter; eſpecially in places 
where theſe trees flouriſhed, When I revaired the 
old houſe at Nettleſted, in Stockbury, in ſawing off 
the end of the main girder, it was decayed at heart; 


and 
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and pronounced by the ſurveyor and carpenter then 
preſent to be cheſnut, as are the other timbers. 

Cowſted, a very ancient feat in the fame pariſh, 
is intircly of that wood; and Dr, Stukely, in his 
letter to the late Lord Hardwick, read at the Society 
of Antiquaries, and ſince publiſhed in the Archæo- 
logia, p. 44. ſays, * the curious roof of the large hall 
60 'of the manſion houſe at Leſnes is of cheſnut, which 
„ no doubt was felled in the abbey woods there.” 

In latter times, the ſeat called Mount Maſcal, in 
the pariſh of North Cray, rebuilt by Sir Comport 
Fitch, Bart. about fourſcore years fince, the girders 
and large timber of which are, as I am well in- 
formed, of cheſnut felled in the woods adjoining. 

And why ſhould it not have been uſed in build- 
ings, ſecing it is very durable, and grows to a great 
lize? witneh the fine trees felled laſt ſummer, to- 
gether with ſoine oak and beech, in the park of 
Penſhurſt in this county; potlibly in length of time, 
the characteriſtick of the cheinut trees decaying 
mwardly, might be the reaſon of the oaks being 
moſtly uſed, as the more durable timber; and the 
mo former found to turn to better account for under- 
* wood and poles; eſpecially when hops came into uſe 
0 in Henry the Eighth s time, and are the beſt for that 
purpoſe. Even oak, by reaſon of its ſcarcity and 
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4 dearneſs, is now little uled in publick buildings; fir- 

0 bY: timber altogether tupplying its place. 
1 [ The cheinut tree yet alive in the court at Tort- 
1 worth, in Glouceſterſhire, luppoſed by Evelyn and 
Bit vs Bradley to have been planted in the time of King 
JE 115 John, may poſſibly be the oldeſt tree of the kind 
411; 1865. extant in this kingdom; but is no proof of there 
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not being cheſnut trees before that time : Any more 
than the famous tree called Bears oak, in the park at 
Penſhurſt abovementioned ; or the well-known tree 
called Fiſher's oak, in the pariſh of Farnborough, 
in this county; or that in Welbeck park, the feat of 
the Duke of Portland, were ſome of the firſt trees 
of that kind here planted ; the ſituation and orna- 
ment of theſe trees protected them from the axe. 
The common elm, Evelyn thinks not to be an 
indigenous tree, and it may not as it is ſeldom, if 
ever, found growing in woods; but in road ways, 
hedge rows, &c.; and not in the North of England, 
though, as Mr. Ray obſerves, ſome trees are only 
found in the North, ſome in the South, and others 
in the Weſt; neither does the elm, when an old tree, 
| ſhoot kindly trom the ſtool. 
1 agree with Mr. Barrington, that the box tree is 
an exotick ; but the yew is certainly indigenous, as 
I think may be eaſily proved, and which he afſents 11 
to, but doubts whether the euonymus or ſpindle tree, 1 
and liguſtrum or privet, are ſo; moſt certainly they 8 11 
are, as no ſhrubs are more common on dry banks, 


and in hedges, &c.: but, as he atligns no reaſon for | 
E their not being indigenous, I ſhall dwell no longer - 
E on that — and conclude, . 11 
1 | 
Dear Sir, 1 

. 5 | 
Your moit humble fervant, 1 
Bexley po | BE | | | 

7 51 » 1 
ee J. Thorpe. 11 
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XIX. Extract of a A | [rom Edward 
Haſted, E/; 
Te : Ducarel, Concerning Cheſaut Trees. 


4 


Dear Sir, 


1771. 


muſt rem:rk, inttances are exceeding 


frequent of woods and coppices breaking of, by a 
ſudden change, to other trees, and that where the 
ſiutation and Rrata are entirely the lame; ſometimes 


without any mark of diviſion, and ſometimes with 


a ditch only, an old ſtub for a boundary, or per- 
| haps diſtinguiſhed only by the difference in the 


growth of the underwood, or the like. Ir is a 


| known fact, that particular forts of trees have grown 
in large tracts and maſſes in a country, which have 


been in ſucceeding times almoſt extirpated from 
thence, either from others being more diligently en- 
couraged and preſerved, or from the preſent deſtruc- 
tive method of too frequent cutting them down ; 


and only ſcattered ſtubs or trees have remained of 
the ſort, thinly diſperſed in woods and hedges. Tie 


wich, elm, maple, and others, are indigenous trees; 
and yet ſeldom, if ever, grow in large maſſes, or 
cover coniideradle tracts « ground ; the reaſon of 


I--. which 


F. R. S. and F. S. A. to 


N anſwer to | Mr. B's 1ſt rule—T 


r 
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| which is, they never ſhoot from the ſtool ſo as to 
make any conſiderable progreſs. 

As to the 24—A tree, or particular wood, may 
grow very kindly in a coppice, and yet in proceſs 
of time, by the continual felling of the wood, may 
be entirely worn out, when other ſorts, which bear 
the woodman's cutting- bill more k ndly, will increaſe, 
and overrun the former, ſo as to fill every vacancy 
made by it. Beſides, there are ſome kinds of wood 
which are poiloned, and in time decay by the near 


affinity of others. The aſh is a particular inſtance 


of this poiſonous quality towards other trees. 


As to the 3d rule of feeds ripening kindly ; 1 


muſt diſagree in this too, as I find very few, if any, 
whether in ligenous or not, whoſe ſeeds do not ripen 


here ſufficient to continue the tree eaſily; and where 


it is not in profuſion, the indigenous tree will be 


found as deficient as ſome others, which are Known 


to be otherwiſe. 


Mr. B's laſt rule, of places taking thei name from 
indigenous trees which grow there, may ſerve as 


well to prove all trees whatſoever ſo: there being 


but few trees which have grown 1n Britain, but our 
very ingenious etymologiſts have derived the names 


of ſome places from them Singular inſtances, I 


own, I do not recollect. 
All kinds of things in general adopt the neme of 


that country where they grow, or are made in the 
greateſt pertection.—Inſtances of this are obvious in 


every neceſſary of life. The cheſnut, whoſe fruit 
ripens in Spain in much more perfection than in 
this variable and colder climate, has gained the addi- 


tional name of Spaniſh to it, among - the merchants 
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and venders of them, though in the country villages 
the woodmen will yet talk of the growth of this 
right ENGLISH CnesxuT. And as to Pliny's telling 


us that cheſnuts were brought from Sardis to Italy 


long before his time; that does not make it leſs 
probable that they might have been the growth of 
Brita.n, at the very time they were brought from 


thence to Rome. 


The ancient Norman voildings are moſtly 


this wood, which in all probability was fetched from 
this country; moſt of the ſtone wherewith our mo- 
naſteries and buildings of ſuch fort were erected 
came from Normandy. This ſeems to have been a 
mutual traffick for ſome centuries between the two 


countries, 
How the notion aroſe felt, that the foreſt men- 
tioned by Fitz. Stevens to the Northward of London, 


was moſtiy of cheſnut, I do not know, nor could 1 


ever find any authority for it; though it continues the 


aſſertion of molt literary men. If 1 "might conjecture, 
I ſhould think it to have ariſen from a blunder and 


miſtake of the name of Norwood; there being 
many decayed ſtubbs of cheſnuts in the archbiſhop 


of Canterbury's Norwood, not far from London ; 


which is, no doubt, the place Mr. Miller means, 


when he mentions ſuch having been ſeen in the 


neighbourhood of the metropolis. 

Moſt antiquarians aſſert that Old London was built 
of cheſnut : that this tree grew near London, has 
been proved above from Norwood, and may from the 


name of Cheſhunt, in Hertfordſhire; that it may 
have done ſo in former times in great plenty, might 


be ſuppoſed from what I have ſaid before; but one 
T reaſon 
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rexfon of its decay may be aſſig Toned to the great in- 
cale of the metropolis, which conſumed moſt of 
de ch=:nut timber near it; and the ſtubbs of ſuch 
being much tubject to decay, few, if any of them, 
could natural. y laſt to this time, io as to bring any 
profit co the owner, but have been grubbed up from 
time to time, till they are now almoſt totally era- 
dicated ; and I think, there is great probability that 
the univerſal decay and deſtruction of this kind of 
timber, throughout the realm, appeared in ſo ſerious 
a light to the legitlature, as to give the firſt riſe for 
our laws for the preſervation of timber in general. 
Oak timber is fo entirely different from cheſnurt, 
in the rings and ſpaces, which appear when cut 
tranſverſely, that it is impoſſible to miſtake the one 
from the other, 
In a note, p. 96. of the Anglo- Norman anti- 
quities, mention is made, of a large tract of cheſnut 
woods, near Sittingbourne, in Kent (and in the North 
Weſt part of Eaſt Kent, as it ſhould be printed), 
which is certainly right; theſc woods are a very large 
tract, which more or leſs have cheſnut ſtubbs ſpread 
over the whole ſpace of them. They extend fome 
miles, from the environs of the town of Milton, 
by the old highway (now diſuſed), leading from 
thence to Maidftune. The general name of the 
whole tract, is Cheſnut or Cheſtney Woods. The 
40 acres mentioned in the ſaid note to have been 
grubbed up, were only felled; and were of ſuch a 
ſize and growth, as to be moſtly uſed as timber. On 
the top of Cheſnut Hill between Newington and 
Sittingbourne, there ſtocd a cheſnut tree of prodigt- 
08 ſize, which has bcen felled within theſe few 


„„ years, 


——_——— 8 1nc„%ͤ * „ „1„%*re 
2 
FER | jon 


PIR " 
a, * 


— „ — - _— 0 — 1—— — - 


7 3 * , 4 Hon 


” 


5 0 þ ths 
N * 
. * <A. 4 
* 


14 
” 


— 2 = 
- > — - \ -y — —— 
1 2 Sl cd — — — 3 —— — - - * 
2 - — -_— — x — * _ -—_ — — — — - - 2 W» — 2 » 
— — 
1 p _ — 2 - = 8 — > 
* £ — — , F p . | 
. 5 1 ho G . a . © — 
— — —— — * — 1 ; * — — — — — * — . R - . 
% vo Es * gm_ 1 — : "YE — >: © " , N 
, * L — 
© ” - * 4 - — _ i 4a * - 8 o - 
q — - og - — — — - * 1 id 
* — — : 
— x — - — --—* — — _— - - — 
” * _ , : 2 : = EQ —_— — = _ - 2 2 CT» 
-- - — —. = — — nn * * « * 2 * 4 - = 
. — - 
- S — <_ — N ' — 
: 2% 
— . 1 7 4 * < ,” 
* * 
K __ - _ 8 
8 g 0 N 
q * 4 * 
1 3 - „ 
© A . 2 — nm 


EA ICE 


— Pa —— 
3 
tf 
. 


* — 
* - 
— - — . oo - 
— — 2 — — © _ = i - - — 
2 ——— — ——'ẽ _— 8 — —⅛ 3 — = * 
* 


me & = 4 1 15 — * 
— — * * * 
2 3 > 


— 
—_— 


. ² A __— 
* — 


2 * - 
— — 


b EET eo oe — - 
TT 


20 2 a 


2 
„ 
2 — 


— 


4s © * 
* 


- — 2 * 8 
„. 3 K — 
* 4 = 2 > — 
— N PRES — * 
AG 3 — — — 
— — <= Ha 
an ' 


1 


——— 


[ 164 ] 


years, the ſtool of which may now be ſcen cloſe to 


the high road. 


The production of nature in this vaſt tract of 


woods is ſo plain, that it would be abſurd to uſe 
arguments to defend it; nor ſhall I bring examples 


4\I 


of it from other countries, which might be had: 1 


ſhall only take notice, with Dr. Ducarel, that in the 


ancient foreſts of Kent, which lay to the ſouth of 
it, adjoining to Suſſex and Surry, there remain 
large old cheſnut ſtubs or brocks, now almoſt worn 
out, and periſhed, which are left by the woodmen 

as termini or boundaries, either of pariſhes or of 


private property ; which 1s tne univerſal cuſtom every 
where made uſe of to diſtinguiſh the wood of dif- 


ferent owners, and are never cut down or altered; 
ſo that they muſt have ſtood ſacred to this uſe, from ; 
the firſt introduction of private property into this 
iſland; and were no doubt even then of conſide- 


rable age, by their being made choice of for this 
uſe, in preference to any others. 


But to return to the neighbourhood of Milton. — 


The manor of Norwood, within that pariſh, is called, 


in the higheſt records we are acquainted with, We 


wood- Cheſtney, Chaſtney, and Caſtney, no doubt 
from the great plenty of cheſnut within its bounds, 


even in thoſe early times. Nor is this a ſingular in- 


ſtance of any place in Ergland being named from 


the cheſnut tree; Cheſhunt, in Suffolk; and Cheſhunt, 


in Hertfordſhire, having both their names from the 
plenty of cheſnuts near them: the laſt of theſe 


places, Chancy tells us, ſeems in old time to have 


abounded with them; and that moſt of the ancient 


houſes in that vill were built of them; and in the ve- 
nerable 
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nerable book of Doomſday, we have an account of a 


quantityof woodland in this pariſh, ſufficient for the 
feeding of 1200 hogs, which ſhews us that this 
conſiderable tract of wood was of ſuch ſort, as to 


afford plenty of good food for ſwine; as it certainly 
muſt be to afford pannage for ſo large a number; 
and that theſe woods were cheſnuts, may in all pro- 


bability be preſumed from the above circumſtances. 
The ſame venerable record likewiſe mentions the 


village of Box, alias Boxbury, in Hertfordſhire ; 
which, the learned Serjeant tells us, was fo called 
from a large wood, which retains the name to this 


day ; and I have now before me the names of more 


than a dozen pariſhes and places, which have taken 
their names from the box tree, and retain it to this 


time. The fir, no doubt, from every evidence that 


can be had of former times, and by the evidence 
of our own eyes, from the numbers of them which 
have been dug up in almoſt every part of Britain, 
was an indigenous tree of this county; notwith- 
ſtanding Cæſar's aſſertion to the contrary, who ap- 
pears to have been but little acquainted with it, 


when he tells us, this iſland had every kind of 


< tree the ſame as Gaul, except the fir and the 
* beech ;” both of which were in the greateſt plenty 


here at that very time; the latter was particularly 


ſo within the county of Kent, the only ſpot he 


might be ſaid to be acquainted with: and yet, after 
this, no one ſure will aſſert that either of theſe trees 
are not indigenous ; though the former of them is 
entirely extirpated (as the production of nature) from 


the Southern part of Britain, which the cheinut is 
not; though it is made uſe of as an argument againſt _ 
its 
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its being the natural product of this country. The 
elm bears every mark of its being indigenous; and, 
according to one of Mr. B's general rules, it muſt 
be ſo, for there are near 40 places in England, which 
take their name from this tree, moſt of which are 
mentioned in the book of Doomſday. 
Whoever has been much acquainted with the 
woods and tracts of ground lying on our Chalky 
Hills, will ſurely never contend that the yew is not 

the indigenous growth of this country. I am, 


Dear SIR, 


Yours, &c. 
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XX. A Letter from the Hon. Daines Bar- 
rington, F. R. S. 10 Mathew Maty, M. D. 


Sec. R. F. occaftoned by the three Oe 


oF Letters. 


Dear Sis, 


February 15, 1771. 


Read March 8, T HAVE lately had an opportunity of 
117 15 peruſing three letters from Dr. Du- 


carel, Mr. Thorpe, and Mr. Haſted, which con- 
tend that the ſweet cheſnut is an indigenous tree 
of this country, and which are intended to be com- 
municated to the Royal Society. 


As I do not ſee any reaſon for altering the opinions 
which I have happened to form on this ſubject, from 


what is contained in theſe three letters, I ſhould not 
trouble the Society with any anſwer to the contents 
of them, did not Mr. Thorpe contradict, on the 


teſtimony of another perſon, what I have aſſerted 


F was an ocular witneſs of. 


I muſt therefore a ſecond time repeat, that the 
cheſnut woods near Newington, in Kent, are planted | 


in rows at four or five yards an (other trees often 


intervening); and for a proof of this fact, I refer 


Mr. Thorpe to the woods on the North Eaſt of the 


church; 
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church e; as alſo the wood to the eaſtward of the 
great road to Canterbury, immediately after you 
leave the town of Newington. 

I ſpent very near a whole day in the examination 
of theſe woods; but I would more particularly re- 


fer to the two cheſnut plantations above ſpecified, 


as they were juſt then ſhooting from the ſtools, 
when I took this very minute view of them. 

I have already faid, that I am willing to leave the 
point in controverſy, upon what hath been * 
on the one fide, and on the other. 


I will only beg leave to ſtate a ſingle obſervation, 


together with what ſeems to be an inference that is 
fairly deducible from it, and which is applicable to 


any diſputes, with regard to trees being of native 


growth, or otherwiſe. 


1 believe I may fay, that I have been almoſt 
in every corner of the twelve Welſh counties; and 


never ſaw a beech tree in any of them, which had 


the leaſt pretence to be indigenous. 

I will ſuppoſe, however, that a wood of any 
given number of acres, with beech in it, was found 
in the central part of the principality ; and that theſe 
trees were not planted in rows (as at Newington 
and Sittingborne) ; but diſperſed, as happens 1 in other 
indigenous woods. 

Could it poſſibly be contended, that ſuch beech 
trees had not been introduced by ſome planter ; 


notwithſtanding it might be proved to be a wood 
of great antiquity ? 


»I think, I can depend upon my memory ſo far, as to ſay 
that the * * I have alluded to, are at the North Eaſt of the 


church; but at all events, they are very near to it. 


3 It 
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If this was infiſted upon, it muſt at the ſame 
time be conceived, that when the beech maſt was 
wafted by the wind to ſuch a moſt ſelected ſpot, M 
ſome preternatural cauſe mutt have prevented its — 
being ſown in any intermediate place. 


J 5 88813 


T am, DAR SIR, 


Your moſt faithful 


humble ſervant, 


Daines Barrington. 


Vor. LXI. i XXI. 4: 
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this country, ſo as to become one of the moſt uſeful, 
or at leaſt one of the moſt ornamental beaſts of the 
field. It is larger than any ruminant of this country, 


which was done under my eye, by Mr. Stubbs, that 
excellent painter of animals (ſee Tan. V.), can never 
be at a loſs to know the Nyl-ghau, wherever he 
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Received November 15, 1770. 


XXI. An Account of the Mligbau, an 
Indian Animal, not hitherto deſcribed : 
By William Hunter, M. D. F. R. 5s. 


Read Feb. 28, MON the riches which, of late 

1 years, have been imported from 
India, may be reckoned a fine animal, the Nyl-ghau; ; 
which, it is to be hoped, will now be propagated in 


except the ox; its fleſh probably will be found to be 
delicious ; and, if it ſhould prove docile enough to 
be eaſily trained to labour, its great ſwiftneſs, with 
conſiderable ſtrength, might be applied, one would 
think, to valuable purpoſes. 

Good paintings of animals give much clan ideas 
than deſcriptions. Whoever looks at the picture, 


may happen to meet with it. However, I ſhall at- 
tempt a deſcription of the animal; and then give as 
much of its hiſtory as I have been hitherto able to 
learn. The account will be imperfect: yet it will 
give naturaliſts ſome pleaſure in the mean time to 

know 
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know even a little of a large and elegant animal, 
which has not hitherto been deſcribed, or painted. 

At firſt fight, the male Nyl-ghau ſtruck my'ima- 
gination with being of a middle nature, between 
black cattle and deer; ſuch an animal as we might 
ſuppoſe a mule would be, that was the produce of 
thoſe two ſpecies of beaſts. In ſize, it is as much 


ſmaller than the one, as it is larger than the other: 
and in its form there is a very apparent mixture 


of reſemblance to both. Its body, horns, and tail, 
are not unlike thoſe of a bull; and the head, neck, 
and legs, are very like thoſe of deer. 


CoLourR, The colour, in general, is aſh, or grey, 
from a mixture of black hairs and white : moſt of 


the hairs are half white, and half black; the white 
part is towards the root. The colour of its legs is 


darker than that of its body; the ſame thing may 


be faid of its head, with this peculiarity, that there 
the darker colour is not general and uniform, but 
ſome parts are almoſt quite black. In ſome parts to 


be mentioned hereafter, the hair is of a beautiful 
white colour, ” 


| Txunx. The height of the back, where there is 
a ſlight eminence over the ſhoulder-blade, is four 


feet and one inch ; at the higheſt part, immediately 
behind the loins, it is only four feet. The general 


length of the trunk, as ſeen in a fide view, from the 


root of the neck to the pendulous tail, is about 
four feet; which is nearly the height of the animal; 
ſo that, in a fide view, when it ſtands with its legs 
parallel, its back and limbs make nearly three fides 


— DL of 


1172 
of a ſquare, and the ground upon which it ſtands 
| makes the fourth. 
Round the > body: immediately behind the ſhoulder, 
it mealures ſour feet and ten inches; and a little 
more jult before the hind-legs; but this laſt dimen- 
lion, no doubt, will vary conſiderably as it happens 
to be more Full or empty of food and drink. 


Hair. The hair on the body in general is 
thinner, more briſtly, and ſtronger, than on our black 
cattle. On the belly, and upper part of the limbs, 
it is longer and ſofter than upon the back and ſides, 


Manx. All along the ridge or edge of the neck 
and back, as far as the poſterior part of the hump 
which 1s over the ſhoulder-blades, the hair is blacker, 
longer, and more erect making a ſhort, and thin, 
upright mane. 

The umbilical and hypogaſtric regions of the 
belly, the inſide of the thighs, and ail thoſe parts 
which are covered by the tail, are white. The præ- 
putium penis is not marked with a tuft of hair; and 
the ſheath of the penis projects very little. 


TESTICLES. The teſticles are oblong and pen 
dulous, as in a bull. 


TAII. The bones of the tail come down to 
within two inches of the top of the os calcis. The 
end of the tail is ornamented with long black hair, 
and likewiſe with ſome white, ſpecially on the in- 
fide. On the infide of the tail, except near its ex- 


tremity, there is no hair; and on the right and 
left 


pads 


left there is a border of long white hair, which 
makes it on the infide look like a feather. 


 _Lr6s. The legs are ſmall in proportion to their 

length; more ſo than in our black cattle, and rather 
leſs fo than in our deer. The length of the fore- 
leg is a little more than two feet and ſeven inches. 
There is one white ſpot on the fore part of each 


foot, almoſt immediately above the large hoofs; and 


another ſmaller white ſpot before the ſmall hocts : 
above each of the {mall hooſs, there is a remark- 
able tuft of long white hair, which turns round 
in a flat curl. The large hoofs of the fore-leg, 
are of an awkward length. This was very obſer- 
vable in every one of the five individuals of this 
ſpecies which I have ſeen ; yet it was ſuſpeCted to 
be the effect of confinement; and the examination 


{0. 


Neck. The neck is long and flender, as in deer ; 
and when the head is raiſed, it has the double turn 


of the Italic letter S. At the throat, there is a ſhield- 
like ſpot of beautiful white hair; and lower down, 
on the beginning of the convexity of the neck, there 


is a mane-like tuft of long, black hair. 


Hrap. The head is long and flender. From 
the horns, it riſes upwards and backwards to join 
the neck. Its length, from the horns only to the 


point of the noſe, 1s about one feet two inches and 
three quarters, 


Nos. 
I 


of the hoof, in the dead animal, proved that it was 
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Nosk. The partition between the noſtrils was 
artificially perforated for fixing a cord, or bridle, ac- 
cording to the Eaſtern cuſtum of tying up or lead- 
ing horned cattle. The noſtrils are very long, in a 
direction almoſt parallel to the mouth, and are wideſt 
at their anterior end, 


' MouTn. The richus oris is long; and as far as 
this reaches, the lower jaw is white: ſo is the up- 
per lip. as far as the noſtril. 


TETRA. There are fix grinders in each fide of 
each Jaw, and four inciſor teeth in each half of the 
lower jaw. The firſt of the inciſors is very broad; 


and the reſt ſmaller in gradation, as they are placed 
more outwards or backwards, 


Eves. The eyes in general are dark coloured; 


| for all of the conjun#iva that can be commonly ſeen 


is of that complexion. In an oblique or fide view, 
the cornea, and all that is ſeen through it, is blue, 
like burniſhed ſteel. The pupil is oval, or oblong, 


from ide to fide; and the iris is almoſt black. 


Ears. The ears are large and beautiful, above 


ſeven inches in length, and ſpread to a conſiderable 


breadth near their end. They are white on their 
edge, and on their inſide ; except where two black 


bands mark the hollow of the ear with a zebra-like 


variety. 


Horns. The horns are ſeven inches long; they 
are ſix inches round at their root, and growing 
imaller 


3 


Bs 


ſmaller by degrees, they terminate in a blunt point. 


At their root they have three flattened ſides, divided 


by ſo many angles: one of the angles is turned for- 
wards, and conſequently one of the ſides backwards, 
This triangular ſhape is gradually leſs perceptible 
towards the extremity. At the root there are flight 
circular wrinkles, in proportion to the age of the 
animal. The body and point of the horn 1s ſmooth, 


and the whole of a very dark colour. They riſe up- 


wards, forewards and outwards at a very obtuſe angle, 
with the forehead or face, They are gently bended, 


and the concavity is turned inwards, and a little 
forewards. The diſtance between them at the roots 


is three inches and a quarter, at the points ſix inches 


and a quarter, and at their moſt hollow middle parts 


leſs than ſix inches. 


Foop. It eats oats, but not oreedily ; is fonder 


of graſs and hay * ; but is always delighted with 
wheat bread. When thirſty, it woule drink two 
gallons of water. 


Dux. Its dung is in the form of ſmall round 


balls, of the ſize of a nut-meg; and it paſſes a 
of theſe together, with a cuthing ſound. 


Maxxrks. Though it was reported to have 


been exceedingly vicious, it was in reality a moſt 


gentle creature while in my cuſtody, ſeemed pleaſed 


with every kind of familiarity, ways licked the 


* General Carnac ** me, that no hay i is made in India; 
their horſes are fed with graſs freſh cut, and a uu of the 


hand 


pulſe kind, called Gram. 
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hand which either ſtroaked, or gave it bread, and 
never once attempted to uſe its horns off renſively. It 
ſeemed to have much dependance on it's organs of 
ſmell, and ſnufted keenly, and with noiſe, when- 
ever any perſon came within fight. It did fo like- 
wiſe when any food or drink was brought to it ; and 
was fo eafily offended with a ſmell, or ſo cautious, 
that it would not taſte the bread which I oftered, 
when my hand had touched oil of turpentine or 
{pirits “. 

Its manner of fighting is very particular: it was 
obſerved at Lord Clive' s, where two males were put 
into a little incloſure; and it was related to me by his 
Lordſhip, thus: While they were at a conſidera- 
ble diſtance from each other, they prepared for the 
attack, by falling down upon their fore-knees ; then 
they ſhuffled towards each other with a Quick pace, 
keeping ftill upon their fore-knees, and when they 
were come within ſome yards, they made a ſpring, 
and darted againſt each other. ; 
All the time that two of them were in my ſtable, 
I obſerved this particularity, v:z. that whenever any 
attempt was made upon them, they immediately fell 
down upon their fore- knees; and. ſometimes they 


* General Carnac, in dans obſervations which he faroured 
me with upon this ſubject, ſays, All of the deer kind have 
the ſenſe of ſmelling very exquiſite. I have frequently ob- 

ſerved of tame deer, to whom bread is often given, and 
which they are in general fond of, that if you preſent them 
„ a piece that has been bitten, they will not touch it. I have 
„% made the ſame obſervation of a remarkable fine ſhe-goat, 
which accompanied me moſt of my campaigns in India; and 
£6 ſupplied me with milk, and which, in gratitude for her ſer- 
*« yices, 1 enn from abroad with me.“ 


$8 
40 


would f 


[199 ] 
would do ſo when I came before them; but, as they 
never darted, I ſo little thought this poſture meant 


hoſtility, that I rather "14" it expreſlive of a 5 l 
timid or obſequious humility “. 1 


FeMALE. The Female differs ſo much from the 
Male, that we ſhould ſcarcely ſuppoſe them to be the 
ſame ſpecies. She is much ſmaller, both in height 
and thickneſs, In her ſhape, and in her yellowiſh 
colour, ſhe very much reſembles deer; and has no 
horns. She has four nipples, and is ſuppoſed to go 
nine months with young. She commonly has one 
at a birth, and ſometimes twins. 

The young male Nyl-ghau is like the female 1 
colour, and therefore like a Fawn. 


Speis. When a new animal is preſented to 
us, it will often be difficult, and ſometimes impoſ- 
ſible, to determine its ſpecies, by the external cha- 
racters alone. But when ſuch an animal is diſſected 
by an anatomiſt, who is a maſter in comparative 


*The intrepidity and force with which they dart againſt 1 
any object may be conceived from the following anecdote, of J 
the fineſt and largeſt of thoſe animals that has ever been ſeen in 
England. The violence which he did to himſelf, was ſuppoſed 
to . his death, which happened ſoon after. A poor la- 
bouring man, without knowing that the animal was near him, 
and therefore neither meaning to offend, nor ſuſpecting the ; | 
danger, came up near to the outſide of 'the pales of the in- ; 

| cloſure; the N yI-ghau, with the quickneſs of lightening, darted 
againſt the wood work, with ſuch violence, that he broke it to 

pieces; and broke off one of his horns cloſe to the root. From WO 
this piece of hiſtory and farther inquiry, I was ſatisfied that : 


> Treas r 


the animal is vicious and fierce in the rutting ſeaſon, how- 
ever gentle and tame at other times. 


Vol. LXI. A a anatomy, 
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anatomy, the queſtion is commonly to be decided 


with certainty. 

From the external marks alone, I ſuſpected, or 
rather believed, the Nyl-ghau to be a peculiar and 
diſtin& ſpecies. Some of my acquaintance thought 
it a deer. The permanent horns convinced me that 


it was not. Others thought it an antelope. The 


horns, and the ſize of the animal, made me ſuſpect 
that it was not. It had fo much of the ſhape of 


deer, eſpecially the female, that I could not ſup- 
poſe it to be of the ſame ſpecies with our black 


cattle. In rutting time, one of the males was put 


into a paddock with a female of the red-deer : but 
nothing like attraction or attention was obſerved be- 


tween them. At length, in conſequence of the 
death of one of them, I was aſſured by my brother, 
who diſſected it, and who has diſſected with great 


attention almoſt every known quadrupede, that the 


Nyl-ghau, 's a new ſpecies “. 


HIsToRVY. Of late years ſeveral of this ſpecies, 
both male and female, have been brought to Eng- 
land. The firſt were ſent from Bombay, by Gov. 


Cromelen, as a preſent to Lord Clive: they arrived in 


Auguſt 1767. They were male and female, and 


continue to breed every year. Afterwards two were 


brought over, and preſented to the Queen by Mr. 


Sullivan. From her Majeſty's deſire to encourage 


every uſeful or curious enquiry | in natural knowledge, 


* Mr. Pennant, whoſe loje of natural hiſtory heightens the en- 
joyment of an independent fortune, in his Gyno ſir, publiſhed 
lince this paper was written, claſſes this animal (Ii hile focted, 


p. 29.) as a ſpecies of the Antelope; but he now thinks it 


belongs to another Genur, and will claſs it a corvingly in his 
next (! tion. 


] was 


. 
T was permitted to keep theſe two for ſome time; 
which enabled me to deſcribe them, and to get a cor- 
rect picture made; and, with my brother's aſſiſtance to 
diſſect the dead animal, and preferve the ſkin and 
ſkeleton. Lord Clive has been ſo kind to give me 
every help that he could furniſh me with, in making 
out their hiſtory; ſo has General Carnac, and ſome 
other gentlemen. 55 3 

At all the places in India, where we have ſettle- 


ments, they are rarities, brought from the diſtant in- 
terior parts of the country, as preſents to Nabobs 


and great men. Lord Clive, General Carnac, Mr. 
Walſh, Mr. Watts, and many other gentlemen, 
who have ſeen much of India, tell me they never 
faw them wild. So far as I have yet found, Bernier 


is the only author who has even mentioned them *. 


In the 4th Vol. of his Memoires, he gives an account 


of a journey which he undertook, ann. 1664, from 


Delhi, to the province of Cachemire, with the Mo- 


gul Aurengzeb, who went to that terreſtrial paradiſe, 


as it is eſteemed by the Indians, to avoid the heat 
of the ſummer. In giving an account of the hunt- 
ing, which was the Emperor's amuſement in this 


journey, he deſcribes, among others, that of Je Ny/- 
ghau ; but without ſaying more of the animal, than 


* Cince the reading of this paper, I have received the fol- 
lowing information from Dr. Maty. In the fourth Volume 


of Valentyn's deſcription of the Eaſt Indies, publiſhed in Low 
Dutch, 1927, under the article of Batavia, p. 231, I find 


amongſt the uncommon animals kept at the caſtle, this ſhort 


indication, There was a beaſt, of the ſize and colour of 2 
% Daniſh ox, but leſs heavy, pointed towards the mouth, aſh- 


grey, and not leſs than an Elk, whoſe name he bore,” It 


was a preſent from the Mogul. 


Az32. that 
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that the Emperor ſometimes kills them in ſuch 
numbers, as to diſtribute quarters of them to all his 
Omrachs; which ſhews that they were there wild, 
and in plenty, and eſteemed good or delicious food. 
This agrees with the rarity of theſe animals at 

Bengal, Madraſs, and Bombay: for Cachemire is the 
moſt northern province of the Empire; and it was 
on the march from Delhi to that place, that Bernier 
ſaw the Emperor hunt them. 


NAM. The word Nl gbau, for theſe are the 
component letters correſponding to the Perſian, though 
pronounced as if it were written Neel- gau, ſignifies 
a blue cow, or rather a bull, Gaw being maſculine ; 
and the male animal of that name has a good title 
to the appellation, as well from the likeneſs he bears 

in ſome parts to that ſpecies of cattle; as from 
the bluiſh tint which is very diſcernible in the 
colour of his body; but this is by no means the 
caſe with the female, which has a near reſemblance, 
as well in colour as in form, to our red deer. The 
Nyl-ghaus which have been brought to England 
have been moſt, if not all, of them received from 
Surat or Bombay ; and they ſeem to be leſs uncom- 
mon in that part of India, than in Bengal ; which 
gives room for a conjecture that they may be indi- 
genous perhaps in the province of Guzarat, one 
of the moſt Weſtern and moſt conſiderable of the 
_ Hinduſtan empire, lying to the Northward of Surat, 
and ſtretching away to the Indian ocean. 

A gentleman “ who has been long in India, and 
has an extenſive acquaintance there, has written to 


x General Carnac, who likewiſe favoured me with the pre- 
cedipg articles upon the name of the animal, 
his 


I 

his friends, to collect all the intelligence they can 
poſſibly procure concerning this animal; and in 
the courſe of the next year, ſome ſatisfactory in- 
formation may perhaps be received from thence, 
though the natives of that country, he ſays, have 
no turn whatever after natural hiſtory; and in- 
deed are very little inquiſitive after any kind of 
knowledge. 
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XXII. Oger vations on the Aphides f Lin- 
nzus, by Dr. William Richardſon, of 
Ripon, Yorkſhire: Communicated by 
William Heberden, M. D. F. R.S. 


— - = - 
— - — 
7 


"Cao wr ABS NCBI rere 


o 
+ , —_— ob 


Read Mar. 14, HE learned Linnæus by his un- 
nl wearied application having reduced 
the various productions of nature into one regular 
ſyſtem, and clearly diſtinguiſhed the numerous tribe of 
inſeRs into their diſtin claſſes and ſubdiviſions, ſeems 
to me to have laid a more ſolid foundation for the 
natural hiſtory of theſe minute animals, than any 
other writer who has gone before him. Difficult, 
however, as it is to lay ſo firm a foundation, the 
ſuperſtructure muſt ſtill be eſteemed a more ar- 
duous undertaking ; as it is eaſier to diſtinguiſh the 
outward form, even of the minuteſt inſets, than 
to diſcover their internal nature and diſpoſition. 
This is a knowledge not to be attained by any ſingle 
perſon, be his genius and diligence ever ſo great ; 
but to bring it to any degree of perfection, will re- 
quire the joint endeavours of the curious in all ages, 
and in all the different parts of the world. From 
which conſiderations, I am induced to throw in my 
mite towards promoting ſo uſeful an undertaking ; 
by reducing my obſervations on this ſurprizing kind 
of inſect, into a more conciſe and regular form. 


4 . Though 


F 
4 
N 
+ 
1 


[ 183 ] 


Though the Aphides are diſtinguiſhed by Linnzus 
into more than thirty ſpecies; ſtill J am ſatisfied, 
from my own obſervation, the diſtin& ſpecies are 


even double that number: nor can 1 altogether 


agree with this ingenious author, that there are a 
greater variety of plants producing Aphides, than 


there are different ſorts of this inſect. Where plants 


are of a like nature, they are uſually frequented by 


the ſame inſects; but many of theſe plants will be 
found to ſupport two or more quite different ſorts. - 


On the peach and nectarine indeed the Aphides are 


the ſame, nor do I find on theſe trees more than one 


ſort. The plum tree, on the other hand, has two 
ſorts, very diſtinct from each other: one of a yel- 


lowiſh- green, with a round ſhort body; the other 


of a bluiſnh- green, as it were enameled with white, 
and the ſhape more oblong. On the gooſberry- buſn 


and currant the ſame Aphides may be found; but 


each of theſe is inhabited by two very different 
ſpecies: one being of a duſky green, with a ſhort 
plump body; the other of a paler green, the body 


more taper, and tranſverſly wrinkled. To theſe in- 


ſtances I muſt further add, that the roſe- tree ſup- 


ports not leſs than three diſtin& ſpecies: The largeſt 


of which is of a deep green, having long legs of a 


browniſh caſt, with the joints of a very dark brown, 


as are allo the horns and antennæ; a ſecond ſort is 


paler green, has much ſhorter legs, and a more flat 
body 4 the third fort is of a pale red, its body tranſ- 
verſly wrinkled, and is moſt frequently on the ſweet- 


brier. It not being, however, fo much my inten- 


tion to enumerate the different ſpecies of theſe in- 
ſects, as to give ſome infight into their eint e 


my 
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nary nature; the inſtances I have already produced 
will, I flatter myſelf, be thought ſufficient. 


The great variety of ſpecies which occur in the 


inſects now under confideration may indeed make an 


enquiry into their particular natures ſeem not a little 
intricate and perplexed ; having them, however, {kil- 
fully reduced under their proper genus, the dif- 
ficulty is by this means conſiderably diminiſhed. 
All the inſets comprehended under any diſtinct 


genus, we may reaſonably ſuppoſe to partake of one 
general nature; and, by diligently examining any of 
the particular ſpecies, may thence gain ſome inſight 
into the nature of all the reſt. With this view I 
have choſen, out of the various forts of Aphides, 
the largeſt of thoſe found on the roſe tree; not only 
as its ſize makes it the more conſpicuous, but as 
there are few others of ſo long a duration, This 


ſort, appearing early in the ſpring, continues late in 


the autumn; while ſeveral are limited to a much 
ſhorter term, in conformity to the different trees 
and plants from whence they drew their nouriſh» 


ment. 
SQ TION % 


1 at the beginning of February the weather hap- 
pens to be ſo warm, as to make the buds of the roſe 


tree ſwell and appear green; ſmall aphides are fre- 
quently to be found upon them, not larger than the 


young ones in ſummer, when firſt produced. But 
there being no old ones to be found at is time of 
the year, which in ſummer I had obſerved to be 


viviparous; I was formerly not a little perplexed by 


ſuch 
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tuch different appearances, and almoſt induced to 
give credit to the old doctrine of equivocal gene- 
ration. That fhe ſame kind of animal ſhould, at 
one time of the year be viviparous, and at another 
oviparous, was an opinion I could then by no means 
entertain. This, however, frequent obſervation has 
at laſt convinced me to be fact; having found thoſe 
Aphides, which appear early in the ſpring, to pro- 
ceed from 1mall black oval eggs, which were de- 


poſited on the laſt year's ſhoots in autumn: though, 


when it happens that thoſe infects make too early 
an appearance, I have obſerved the greateſt part 
to ſuffer from the ſharp weather that uſually ſucceeds; 


by which means the roſe trees are ſome years in 


2 manner freed from them. 


_ Thoſe which withſtand the ſeverity of the wea- 


ther, ſeldom come to their full growth before the 


month of April; at which time they uſually begin 


to breed, after twice caſting off their exuviæ, or out- 
ward-covering. It then appears that they are all 
females, which produce each of them a very nume- 


rous progeny, and that without having intercourſe 


with any male inſet, As I obſerved before, they 
are viviparous ; and what is equally uncommon, the 


young ones all come into the world backwards. 
When they firſt come from the parent, they are en- 
veloped by a thin membrane, having in this ſitua- 


tion the appearnce of an oval egg; which J appre- 
bend muſt have induced Reauinur to ſuſpect that 


the eggs diſcovered by Bennet were norhing more 
than abortions, This egg-like appearance adheres 


by one extremity to the mother, while the young 
ene therein contained extends the other; by that 


Vor. LXI. B b means 
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means gradually drawing the ruptured membrane, 
over the head and body, to the hind feet. Doring 
this operation, and for ſome time after, by means 
of ſomething glutinous, the fore part of the head 
adheres to the vent of the parent. Being thus ſuſ- 
pended i in the air, it ſoon frees itſelf from the mem- 
brane in which it was confined, and after its limbs 
are a little ſtrengthened, is ſet down on ſome tender 
ſhoot, and then left to provide for itſelf. 

When the ſpring proves mild, and conſequently 
favourable to this kind of inſet, have obſerved 
not only the roſe trees, but various kinds of fruit- 
trees, to be greatly injured by them. Hence I was 
| firſt introduced to inveſtigate the nature of theſe 
inſets; in order to find out ſome expedient, where- 
by ſo great an evil might be prevented. To avoid 
being tedious by deſcending to particulars, I ſhall 
recommend the following general rule; v:2. to lop 
off the infected ſhoots before theſe inſects are greatly 
multiplied; repeating the ſame operation before the 
time their eggs are depoſited. By the firſt pruning, 
you will prevent a very numerous preſent inereaſe; 
and by the ſecond, may intirely cut off the next 


* 8 lupph. 
SECTION n 


In the ſpring months, there appear on the roſe 
tree but two generations of Aphides, including 
thoſe which immediately proceed from the laſt year's 
E223 3 the warmth of the ſummer adds ſo much to 
their fertility, that no leſs than five generations ſuc- 
ceed each other during that interval. One is pro. 


duc 
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duced in May, which twice cafts off its covering ; 
while the months of June and July each ſupply 
two more, which caſt oft their coverings three or 
four times, according to the different warmth of 
the ſeaſon. This frequent change of the outward 
covering is the more extraordinary, as it 1s the ofteneſt 
repeated when the inſets come the ſooneſt to their 
growth ; which I have ſometimes obſerved to hap- 
pen in ten days, where warmth and plenty of 


nouriſhment have mutually conſpired. From which 
conſiderations, I am thoroughly convinced, that theſe 


various Coverings are not connate with the infect; 


but that they are : like, the ſcarf· ſcin, ſucceſſiv ely pro- 4 


duced. 

Early in the month of June, ſome of the third · 
generation, which were produced about the middle 
of May, after caſting off their laft covering, diſcover 


four erect wings, much longer than their bodies: 
and the fame is obſervable in all the ſuceeding gene- 


rations, which are produced during the ſummer 
months; without however diſtinguithing any diver- 
ſity of ſex, as is uſual in ſeveral other kinds of in- 


ſects. For ſome time before the Aphides come to 
their full growth, it is eaſy to dilcover which of 
them will have wings, by a remarkable fulneſs in 


the breaſt, which in the others is hardly to be diſtin- 


guiſhed from the body. When the laſt covering is 
rejected, the wings, which were before folded up in 
a very narrow compals, gradually extend themſelves 
in a moſt ſurprizing manner, till their dimenſions are 


at laſt very conſiderable. But theſe winged ones 
have this further peculiarity, that the number of 
them does not ſeem ſo much to depend on their 
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original ſtructure, as on the quantity or quality of the 
nouriſhment where with they are ſupplied: it being 
frequently obſervable, that thoſe on a ſucculent ſhoot 
have few or none with wings among them ; while 
others of the ſame generation, on a leſs tender 
branch, are moſt of them winged: as if the firſt 
rudiments of the wings were compoſed in the former, 
while nature thought proper to expand them in the 
latter, that they might be more at liberty to ſupply 
their wants. 

The increaſe of theſe inſects in the ſummer time 
is ſo very great, that, by wounding and exhauſting | 
the tender ſhoots, they would frequently ſuppreſs 
all vegetation, had they not many enemies which 
reſtrain them. To enumerate the variety of other 
ünſects, that in their worm and fly ſtate are conſtant- 
ly deſtroying them, would exceed the bounds of 
my preſent defign: there is one, however, fo ſingu- 
lar in the manner of executing its purpoſe, that I 
cannot paſs it by without ſome further notice. This 
is a very ſmall black ichneumon fly, with a ſlender 
body, and very long antenne; which darts its 
pointed tail into the bodies of the Aphides, at the 
fame time depoſiting an egg in each. This egg 
produces a worm, which feeds upon the contain- 
ing inſect, till it has acquired its ſull growth; when 
it 18 uſually changed to that xind of fly trom whence 
it had its origin. In this, however, it is ſometimes 
prevented by another fort of ſmall black fly, which 
wounds this worm through its pearl- like habitation; 
and by laying one of its eggs therein, inſtead of the 
lor mer fly, produces its own likenets, 
| OS a I mnt 
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J muſt however further obſerve, notwithſtanding 
theſe inſets have many enemies, they are not with- 
out friends; if we may conſider thoſe as ſuch, who 
are very officious in their attendance; for the good 
things they expect to reap thereby. The ant and 
the bee are both of this kind, collecting the honey 
in which the Aphides abound; but with this dif- 
ference, that the ants are conſtant viſitors, the bee 
only when flowers are ſcarce. To which let me alſo 
add, that the ants will ſuck in the delicious nectar, 
while the Aphides are in the act of diſcharging it 
from the anus; but the bees only collect it " Ih | 
the leaves, on which this honey-dew has fallen. 


SECTION UI. 


In the autumn, I find three more generations of 
Aphides to be produced; two of which make their 
appearance in the month of Auguſt, and the third 
uſually before the middle of September. As the 
two firſt differ in no reſpect from thoſe which we 
meet with in ſummer, it would be waſting time to 
dwell any longer upon them; but the third, differing 
greatly from all the reſt, demands our giving it a 
more ſerious attention. Though all the Aphides 
which have hitherto appeared were females, in this 
tenth generation are found ſeveral male inſects; not 
that they are by any means ſo numerous as the fe- 
males, being only produced by a ſmall part of the 
former generation. To which I muſt further add, 
that IJ have obſerved thoſe which produce males, 
previ ouſly to have produced a number of females ; 
Which in all reſpects reſembling thoſe already de- 

ſcribed, 
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ſcribed, I ſhall decline taking into any further con- 


ſideration. 

The females have at firſt altogether the ſame ap- 
pearance with thoſe of the former generations; but 
in a few days their colour changes from a green to a 
yellow, which 1s gradually converted into an orange- 


colour, before they come to their full growth. They 


differ likewiſe in another reſpect, at leaſt from thoſe 
which occur in the ſummer, that all thoſe yellow 
females are without wings. The male inſects are 
however ſtill more remarkable; their outward appear- 


ance readily diſtinguiſhing them, from the females 


of this and all other generations. When firſt pro- 
duced, they are not of a green colour like the reſt, 


but of a reddiſh brown ; and have afterwards, when 
they begin to thicken about the breaſt, a dark line 


along the middle of the back. Theſe male inſects 


come to their full growth in about three weeks 
time, and then caſt off their laſt covering ; the whole 
infect being after this operation of a bright yellow, 


the wings only excepted. But they ſoon change to 
a darker yellow, and in a few hours to a very dark 
brown; if we except the body, which is ſomething 
lizhter coloured, and has a reddith caſt. They are 
all of the winged ſort; and the wings, which are 
white at firſt, toon become tranſparent, and at length 
appear like very fine black gauze. 

The males no ſooner come to maturity, than they 


copulate with the females; in which act they are 


readily diſcovered, as they remain in conjunction for 
a conſiderable time, and are not eaſily diſturbed, 
The commerce between them continues the whole 


month of October, and may be obſerved at all times 
of 
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of che day; though I have found it moſt frequent | 


about noon, eſpecially when the weather 1s mode- 
Tately warm, with the ſun overcaſt, The females, 
in a day or two after their intercourſe with the 
males, I have obſerved to lay their eggs; which 
they uſually do near the buds, when they are left 
to their own choice. Where there are a number 
crowded together, they of courſe interfere with each 
other; in which caſe, they will frequently depoſit 
their eggs on other parts of the branches, or even 


on the ſpines with which they are beſet. I do not 


however find that the eggs produced by theſe in- 
ſects bear any proportion to the number of young 


ones which proceed from the females of other gene- 


rations ; not having obſerved any one infect to pro- 


duce more than two or three, and that in appear- 


ance with great difficulty. 


Having now traced their progreſs through the 


different ſeaſons of the year, and obſerved the vari- 
dus metamorphoſes which they ſucceſſively under- 
g2; I cannot help ſuſpecting the inſufficiency of 


human reaſon, in ſetting any ſcheme to which the 


different changes of inſects may be accurately re- 
duced. Though the indefatigable Swammerdam 
ſeems to have been fully convinced that there is 
no inſet, whoſe changes may not be reduced to one 
or other of the four orders he has deſcribed ; till 
the inſet now under conſideration, having at dif- 
ferent ſeaſons quite different appearances, ESE 1 
think, with ſtrictneſs be confined to any of them. In 
the pring they ſeem in ſome meature to coincide 


With the firſt order, though in ſummer thoſe wit "my 


WITS more property belong to the ſecond; but in 
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autumn, the males may ſcem to come under one or- 


der, and the females under another ; or, I ſhould 
rather think theſe inſects are not clearly reducible to 


any order. 


$ECT1ION W. 


Some of the inſects now under conſideration con- 


tinuing to lay their eggs till the beginning of No- 
vember, I chooſe to deter giving a more particular 
account of them, till the ſeaſon for which they ſeem 
by nature to have been deſigned. Theſe eggs are of 
a regular oval figure, being about the tenth part of 
an inch in length, and the twentieth in breadth ; 

which, though it may ſeem a very inc conſiderable 
bulk, is certainly large for ſo minute an inſect. When 
they are firſt produced, their colour is green, but 
in a few days turns to brown, and by degrees be- 
comes quite black. The covering of the eggs may 
be called thick, if compared with its ſmall ſize; 

which at firſt is rather of a yielding nature; but, after 


being expoſed to the air, ſoon contracts a greater 
firmneſs. If this covering is wounded, there iſſues 


forth a mucilaginous fluid, which 1s very tranſparent, 
and in appearance of a uniform conſiſtence. Theſe 
eggs adhere firmly to the branches on which they 


are depoſited, by means of ſomethin, rlutinous 


wherewith they are beſmeared, and in -10ft {ur- 
prizing manner reſiſt all the ſeverity of the mier. 


Though I have juſt now obſerved, the ontents 


of the eggs to have the appearance of ai: iniform 


fluid; chat this cannot in reality be the cat: ſuffici- 
endy appears from the Aphides they produce in 
the 
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the ſpring, without any other aid than the warmth 
of the ſeaſon. Nor is a ſingle inſect to be eſteemed 


the whole product of an egg, ſince it has been 
clearly ſhewn, that ten generations ſucceed each 


other; the firſt rudiments of which muſt have been 


originally in the egg, as the females have no com- 


munication with the males but in autumn. The 


wonder however becomes ſtill greater, when we con- 


ſider the number of individuals in each generation; 
this being, [ am fully convinced, at a medium, not 
leſs than fifty. Whoever pleaſes to multiply by fifty, 
nine times over, may by this means form fome no- 
tion of the great number of inſects produced from 


a ſingle egg; but will at the ſame time find that 


number ſo immenſe, as to exceed all comprehen- 
ſion, and indeed to be little ſhort of infinity. How 
far this can be reconciled with any theory of gene- 
ration which the ingenuity of man has hitherto in- 
vented, may be a contemplation not altogether un- 
worthy our curioſity, though I fear it will not turn 
out much to the credit of bur reaſoning faculties. 


The ancient doctrine of equivocal generation, as 
alſo that from an admixtion of the ſeminal matter 
of both ſexes, being now quite rejected by all mo- 
dern naturaliſts; wo other opinions ſeem to have 


ſprung up in their ſtead. While one party aſſerts, 
that the original organization of the foetus exiſts in 
the ovary of the female, and that it is viviſted by a 
tubtile ſpirit in the ſpermatic fluid of the male; the 
other lays it down for a certainty, that the. eggs of 
the female are only to be conſidered as a proper nidus, 
provided for the reception of thoſe minute animal- 
cules, with which the male ſemen is found to 
Vor, LXI. Cc abound 
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abound. As the former opinion does nct appear to 
have any certain fact to ſupport it, we may well ſuſ- 


peR an inſufficiency in the cauſe to produce the effect 


aſſigned; but, ſuppoſing it adequate to the produc- 
tion of one generation, who can conceive a ſubtile 


ſpirit to remain in force for ten generations, and 
that through all the various ſeaſons of the year ? 


With regard to the latter, I muſt obſerve, that the 
animalcules of Leeuwenhock being compared with 


h Malpight' s firſt rudiments of the chick, their reſem- 


blance is not ſo ſtriking as to afford me the leaſt 
conviction : but ſhould we allow theſe animalcules 
requiſite to produce the firſt generation, how then 


are the ſubſequent nine generations produced with- 


out them? Not being able to anſwer theſe queries 
myſelf, nor expecting them to be readily anſwered 
by others; it ſeems moſt prudent to obſerve with 


diligence what nature does, without being over anxi- 


ous to diſcover by what means. Let us reſt ſatisfied 


in admiring the wonderful effects of generation, 
while we refer the primary efficient cauſe to the e- 
ternal will and power of an Almighty Creator, 
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XXIV. Deſcription of a new Hygrometer: 


By Mr. ** Smeaton, F. R. S. 


FAVING ſome years ago attempted. 


1 docs to make an accurate and ſenſible 


hygrometer, dy means of a hempen cord, of a very 
conſiderable length; I quickly found, that, though 


it was more than ſufficiently ſuſceptible of every 


change in the humidity of the atmoſphere, yet the 
cord was, upon the whole, in a continual ſtate of 
lengthening. Though this change was the greatelt 
at firſt, yet it did not appear probable that any given 
time would bring it to a certainty; and futhermore 


it ſeemed, that, as the cord grew more determi- 
nate in mean length, the alteration by certain dif- 


ferences of moiſture grew leſs. Now as, on conſi- 


dering wood, paper, catgut, &c. there did not ap- 
pear to be a likelihood of finding any ſubſtance 


ſufficiently ſenſible of differences of moiſture, that 
would be unalterable under the fame degrees there- 


of; this led me to conſider of a conſtruction which 


would readily admit of an adjuſtment; ſo that, though 


the cord whereby the inſtrument is actuated may 
be variable in itſelf, both as to abſolute length, and 
difference of length under given degrees of moiſ- 
2 yet that, on ſuppoſition of a material depar- 

ure from its original ſeale, it might be readily re- 


i ſtored 


199 
ſtored thereto, and in conſequence that any numbers 
of hygrometers, ſimilarly conſtructed, might, like 


thermometers, be capable of ſpeaking the ſame 


language. 
The two points of heat, the more readily deter- 


minable in a thermometer, are the points of freezing 


and boiling water. In like manner, to conſtruc 
hygrometers which ſhall be capable of agreement, 


it is neceſſary to eſtabliſh two different degrees of 


a moiſture which ſhall be as fixed in themſelves, and 


to which we can as readily and as often have re- 


courſe as poſſible. One point is given by making 
me ſubſtance perfectly wet, which ſeems ſufficiently 


determinable; the other is that of perfect dry; but 


which I do not apprehend to be attainable with the 


{ame preciſion. A readineſs to imbibe wet, ſo that 
the ſubſtance may be ſoon and fully ſaturated, and 


alſo a facility of parting with its moiſture, on being 
expoſed to the fire to dry; at the ſame time that 


neither immerſion in water, nor a moderate ex- 
poſition to the warmth of the fire, ſhall injure its 


:<xture; are properties requiſite to the firſt mover 
of ſuch an hygrometer, that in a manner exclude all 
wibſtances that Jam acquainted with, beſides hempen 
and flaxen threads or cords, and what are com- 
pounded thereof, 


Upon theſe ideas, in the year 17 58 I conſtructed 


two hygtometers, as near alike as poſſible, in order 
tat 1 might have the means of examining their 
agreement or diſagreement on fimilar or diffimilar 
treatment. The interval or ſcale between dry and 
wet, 1 divided into 100 equal parts, which I call 


ihe degrees of this hyg rometer. The point of © 
denotes 
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denotes perfect dry; and the numbers increaſe with 
the degrees of moiſture to 100, which denotes per- 
fect wet. 

On comparing them for ſome time, when hung 
up near together in a paſſage or ſtair-cafe, where they 


would be very little affected by fire, and where they 


would be expoſed to as free an air as poſſible in the 


inſide of the houſe, I found that 2 generally were 


within one degree, and very rarely differed two de- 
grees; but, as "theſe compariſons neceſſarily took up 


ſome time, and were frequently interrupted by long 


avocations from home, it was ſome years before I 


could form a tolerable judgement upon them. One 
thing I ſoon obſerved, not altogether to my liking; 
which was, that the flaxen cords, which I made uſe 


of, ſeemed to make ſo much refiftance to the entry 
of ſmall degrees of moiſture (ſuch as is commonly 
experienced. within doors in the fituation above- 
mentioned) that all the changes were comprized 


within the firſt 30 degrees of the ſcale ; but yet, on 


expoling them to the warm ſteam of a waſh-houſe, 
the index quickly mounted to 100. I was there- 


fore deſirous of impregnating the cords with ſome- 
thing of a ſaline nature, which ſhould diſpoſe them 


more forcibly to attract moiſture ; in order, that 


the index might, with the ordinary changes of 


moiſture in the atmoſphere, travel over a greater part 
of the ſcale of 100: how to do this in a regular 


and fixed quantity, was the ſubject of many ex- 


periments, and ſeveral years interrupted enquiry, At 


laſt, I tried the one here- after deſcribed, which 


ſeemed to anſwer my intentions in a great meaſure; 
and though, upon the whole, it does not ap- 
pear 
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pear likely that this inſtrument will ever be made 
capable of fo accurate an agreement, as mercurial 
thermometers are made to de; yet, if we can re- 
duce all the diſagreements of an hygrometer within 
..th part of the whole ſcale, it will probably be of 


4 
8 
— . 
: * 
* {i 
' 
, 
: x?) 
a * 
; q 
N 9 
A 
+46 
To 1 
\, 4 
1 
F 
3 
1 
4 
4 
k 
98; 
AT” 


uſe in ſome philoſophical enquiries, in lieu of in- ? 
ſtruments which have not as yet been reduced to a 
any common {ſcale at all. _ 
Deſcription of the Hygrometer, | ; | 


Fig. 1 and 2, A BC is an orthographick delinea- 


| 1 

14 

tion of the whole inſtrument ſeen in front in its 8 14 
true proportion. 1 

D E is that of the profile, or the inſtrument ſeen 1 

edgeways. | | 

F G, in both, repreſents a flaxen cord, about 35 104 

inches long, ſuſpended by a turning peg F, and at- 14 


tached to a loop of braſs wire at A, which goes 
down into the box cover H, which defends the in- 


dex, &c. from | injury, and by a glaſs expoſes the ſcale f 
to view. 1 
Fig. 3. ſhews the inſtrument to a larger ſcale, the 1 
upright part being ſhortened, and the box cover re- ] [ 
moved; in which the ſame letters repreſent the ſame 1 
parts as in the preceeding figures; GI are two 14 
loops or long links of braſs wire, which lay hold of WEI 
the index K L, moveable upon a ſmall ſtudd or Ty 
center K. The cord F G is kept moderately ſtrain- 198 
ed by a weight M, of about half a pound avoir- 1470 
dupoize. mt 
It is obvious, that as the cord lengthens and ſhortens, ot 


the extreme end of the index riſes and falls, and 


ſucceſſively paſſes over 
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N 2 the ſcale, diſpoſed in the arch of a circle, 
| and containing 100 equal diviſions. This ſcale is 
- attached to the braſs ſliding ruler QP, which moves 
upon the directing piece R R, fixed by ſcrews to the 
board, which makes the frame or baſe of the whole; 
and the ſcale and ruler, N Q P, is retained in any 
place, nearer to or further from the center K, as may 
be required, by the ſcrew S. 

Fig. 4. repreſents in profile, the fliding piece, 
and ſtudd J. (fig. 3), which traverſes upon that 
80 of the index ions the center K; and which can, 
by the two ſcrews of the ſtudd, be retained upon 
x. part of the index that is made parallel ; and 
which is done for 3 or 4 inches from the center, 
for that purpoſe, The ſtudd is filed to the edges, 

like the {ulcrum of a ſcale beam, one being formed 
on the underfide, the other upon the upper, and as 
near as may be to one another, An hook formed 
at the lower end of the wire loops C I, retains the 
index by the lowermoſt edge of the ſtudd, while 
the weight M hangs by a ſmall hook upon the up- 
per edge: by theſe means the index is kept ſteady, 
and the cords ſtrained by the weight, with very 
little friction or burthen upon the central ſtudd K. 
| Fig. 5. is a paralleJogram of plate braſs, to keep 
out duſt, which is attached to the upper edge of 
the box cover H, and ſerves to ſhut the part of the 
box cover neceſſarily cut away, to give leave for 
the wire G I to traverſe with the ſliding ſtudd (fig. 
4.) nearer to, or further from, the center of the 
index K ; and where in (fig. 5. a is an hole about 


5 of an inch diameter, for the wire GI to paſs 
through, in the riſing and falling of the index, 


freely 
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freely without touching ; 5 1s a flit of a leſſer ſize, 
ſufficient to paſs the wire, and admit the cover to 
come off without deranging the cord or index; cc 
are two ſmall ſcrews applied to two flits, by 
which the plate ſlides lengthways, in order to adapt 
the hole 2 to the wire GI, at any place of the 
ſtudd I upon the index K L. 


Remarks on Zine precedin ns Conftrudion. 


Iſt. bs this conſtruction the inden K L being 12 


inches long, 4 inches from the extreme end are filed 


ſo narrow in the direction in which it is ſeen by 


the eye, that any part of theſe 4 inches, lying over 


the diviſions of the ſcale, becomes an index there- 
to. The ſcale itſelf ſlides 4 inches, ſo as to be 
brought under any part of the 4 inches of the index, 
attenuated as before mentioned. 


2dly. The poſition of the directing piece RR is 
ſo dana as to be parallel to a right line drawn 


through the point o upon the ſcale, and the center 
K of the index; conſequently, as the attenuated part 


of the index forms a part of a radius, or right 


line from the ſame center, it follows, that when- 
ever the index points to o upon the Kale though 


the ſcale is moved nearer to or further from the 


center of the index, yet it produces no change in 
the place to which the index points. 


3dly. When the divided arch of the ſcale is at 


10 inches from the center (that is, at its mean dif- 


tance) then the center of the arch and the center 
of the index are coincident. At other diſtances, the 
extremes of which are 8 or 12 inches, the center of 
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the diviſions and center of the index, pointing 
thereto, not being coincident, the index cannot move 
over ſpaces geometrically proportionable to one another 
in all ſituations of the ſcale; yet, the whole ſcale 
not exceeding zo degrees of a circle, it will be found 
on computation, that the error can never be ſo great 
as re part of the ſcale, or 1 degree of the hygro- 
meter; which in this inſtrument being conſidered as 
an indiviſeable, the mechanical error will not be 
ſenſible. 7 


Choice and Preparation of the Cord. 


The cord here made uſe of is of flax, and be- 
twixt > and Seth of an inch in diameter; which 
can readily be aſcertained by meaſuring a number of 
turns made round a pencil or ſmall ſtick, It is a 
fort of cord uſed in London for making nets, and 
is of that particular kind called by net makers flaxen 
three threads laid. 1 do not imagine that the fabrick 
of the cord is of the moſt material conſequence; 
but yet I ſuppoſe, when cords can be had of ſimilar 
fabrick, and nearly of the ſame fize, that ſome ſmall 
ſources of variations will be avoided. In general ! 
look upon it that cords, the more they are twiſted, 
the more they vary by different degrees of moiſture, 
and the leſs we are certain of their abſolute length; 
therefore thoſe moderately twiſted, I ſuppoſe, are 
likely to anſwer beſt, 

A competent quantity of this cord was boiled in 
one pound avoirdupoiſe of water, in which was put 
two pennyweights troy of common ſalt; the whole 
was reduced by boiling to 6 3 avoirdupoiſe, which 

22 Was 


205 
was done in about half an hour. As this aſcertains 
a given ſtrength of brine on taking out the cord; 
it may be ſuppoſed that every fibre of the cord is 
equally impregnated with ſalt. The cord being 
dried, it will be proper to ſtretch it; which may be 
done ſo as to prevent it from untwiſting, by tying 
three or four yards to two nails, againſt a wall, in 
an horizontal poſition, and hanging a weight of a 
pound or two to the middle, ſo as to make it form 
an obtuſe angle. This done for a week or more 
in a room, will lay the fibres of the cord cloſe 
together, and prevent its ſtretching ſo faſt after being 
applied to the inſtrument, as it otherwiſe would be 
JJ. rr 5 
I have mentioned the ſizes and principal dimen- 
fions that I have uſed; as the inſtruments may as 
well be ſimilarly conſtructed as otherways; but I 
do not apprehend it to be very material to agree in 
any thing but the ſtrength of the brine on taking 
the cord out of it. If the cord is adapted to the 
inſtrument ſome days before its firſt adjuſtment, 1 
apprehend it will be the more ſettled, 


Auajuſiment of the Hygrometer. 


The box cover being taken off, to prevent its be- 
ing ſpoiled by fire, and chuſing a day naturally dry, 
ſet the inſtrument nearly upright, about a yard from 
a moderate fire; ſo that the cord may become dry, 
and the inſtrument warm, but not ſo near as would 
ſpoil the fineſt linen by too much heat, and yet 
fully evaporate the moiſture; there let the inſtru- 
ment ſtay, till the index is got as low as it will go, 

now 
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now and then ſtroking the cord betwixt the thumb 
and finger downwards, in order to lay the fibres 


thereof cloſe together, and thereby cauſing it to 
lengthen as much as poſſible: when the index is 


thus become ſtationary, which will generally hap- 


pen in about an hour (more or leſs as the air is 


naturally more or leſs dry), by means of the peg 
at top raiſe or depreſs the index, till it lays over 


the point o; this done, remove the inſtrument frem 
the fire, and having ready ſome warm water in a 


teacup, take a middling camel's hair pencil; and 
dipping it in the water, gently ano.nt the cord, till 


it will drink up no more, and till the index becomes 
ſtationary, and water will no more have effect upon 
it; which will alſo generally happen in about an 
hour. If in this ſtate the index lays over the de- 
gree marked 100, all is right: if not, flack the 


ſcrew 8, and flide the ſcale nearer to or further from 


the center, till the point 100 comes under the in- 
dex, and then the inſtrument is adjuſted for uſe : 
but, if the compaſs of the ſlide is not ſufficient to 


effect this, as may probably happen on the firſt 
adjuſtment, flack the proper ſcrews, and move the 


ſliding ſtudd I nearer to or further from the center 
of the index, according as the angle formed by the 
index, between the points of dry and wet, happeneth 


to be too ſmall or too large for the ſcale; the quan- 
tity can eaſily be judged of, ſo as the next time 
to come within the compaſs of the ſlide of the 


ſcale; the quantity of ſlide being + of the length of. 


the index, and conſequently its compaſs of adjuſt- 


ment - of the whole variable quantity, Now as 
Hiding the ſtudd I will vary the Potion of the in- 
dex 


7 


E 


dex reſpecting the point of o, this movement is 


only to be conſidered as a rough or preparatory ad- 
juſtment, to bring it within the compaſs of the 
ſlide of the ſcale; which will not often happen 
to be neceſſary after the firſt time; but in this caſe, 
the adjuſtment muſt be repeated in the fame man- 
ner, by drying and wetting as before deſcribed. 

It is to be remarked, that, as the cord is ſuppoſed 
impregated in a given degree with common ſalt, 
and this not liable to evaporate, care muſt be 
taken in wetting, that no drops of wet be ſuffered 
to fall from the cord: for, by the obſervance hereof, 
the original quantity 18 preſerved i in the. cord. 


Objervati ons mad: upon # two original Hygrometers. 


Theſe hygrometers were firſt afuites; after the 


impregnation of the cords with common falt, in. 


February 1770 ; they were kept together in a ſtair- 


caſe till the ſummer following ; they were frequently 


obſerved, and rarely tound to differ more than one 


degree. 


In ſummer, one of them remaining in the former 
place, the other was removed into a paſſage through 
a building; which having no doors, and the inſtru- 
ment being hung ſo that neither rain nor the direct 
rays of the ſun could fall upon it, thereby it became 
expoſed to the winds, and the free paſſage of the 
open air. In theſe ſituations the two hygrometers 
not only differed very greatly in quantity, but even 
trequently were moving ditierent ways. They were 


thus continued till January 1771, in which ſpace of 
time J obſerved, that the moſt ordinary place of the 


index 
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index was between 15 and 25* in the open air; 
that at 40* the atmoſphere felt very ſenſibly moiſt ; 
but yet it was frequently above 60; and more than 
once at 70%, or very near. I have therefore marked 
the point of o dry; 20% the mean, 40 miſt, 705 
very moiſt, 100* wet, I do not, however, mean thoſe 
words (that of dry and wet excepted) as of any 
other intent, than that of general direction, in like 
manner as thoſe upon the barometer ; leaving the 
relative degrees of moiſture to be judged of by the 
icale. 

In the month of January laſt, I reſtored the ex- 
poſed hygrometer to its former place in the ſtaircaſe, 
when both inſtruments were again compared together; 
and they rarely differed more than 1 degree, and never 
ſo much as 2. Aſter this, they were both removed 
together to the out paſſage ; ; and there they agreed 
nearly i in the ſame manner, the utmoſt difference not 
exceeding 2 degrees. Aiter ſome tryal here, one of 
them was readjuſted, leaving the other hanging in 
its place. On reſtoring the new adjuſted inſtru- 
ment to the other, they now differed about 5*, the 
new adjuſted one ſtanding ſo much higher. The 
day following the other was readjuſted alſo, and 
afterwards reſtored to its place with the former, 
which had been left in the out paſſage; and after 

this readjuſtment they both agreed to 1% This be- 
ing obſerved for ſome days, one of them was taken 
down, in order to be packed up for London; 
this I have now the honour of exhibiting to the 
Royal Society; and I beg to leave it in the 


Society's houſe, that in caſe any one ſhould be 
deſirous 
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defirous of having an inſtrument made on the ſame 
plan, they may have recourſe thereto. 

It appears from the foregoing obſervations, that, 
in the compaſs of 11 months, the cords had ſtretch- 
ed the value of 5: and I alſo obſerved that they 
both had contrated their compaſs about 10% I 
would, therefore recommend, that an hygrometer 
ſhould from its firſt adjuſtment, be readjuſted at the 
end of three months, and again, at the end of fix 
months from the firſt; after that, at the interval of 
about fix months, to the end of two years from the 
beginning ; and after that, I apprehend that once a 
year will ſuffice ; the beſt time of adjuſtment, being 
in the dry and warm weather of Jay or Auguſt: 
and by theſe means, I apprehend the inſtrument 
will be always kept within 25 of its proper point. 
Reſpecting the ſenſibility of this inſtrument, it 
has that in a greater degree than its conſtancy to 
its ſcale can be depended upon, which was all 
that I intended; where greater degrees of ſenſibility 
are required, to make compariſons at ſmall intervals 
of time, the beard of a wild oat, and other con- 
ſtructions may be uſed, with advantage; this inſtru- 


ment being conſidered as a cheque upom them as to 
more diſtant periods. 


General Concluſion. 


Jam aware that an hygrometer actuated by any 
principle of the kind here made uſe of may not be 
a meaſurer of the quantity of moiſture, actually diſ- 
ſolved in, and intimately mixed, with the air; but 


only indicates the diſpoſition of the air to part with, 
,; Ld E e or 


cluſions. 
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or precipitate the water contained in its ſubſtance; 


or, on the contrary, to diſſolve and imbibe a greater 
quantity: but as it is by ſeparating the effects of na- 


tural cauſes, that we are enabled to judge of theſe 
cauſes, and from thence their effects when again 


compounded ; every attempt to aſcertain the operations 
of a ſimple cauſe will have its value in the ſearch 
into nature: nor can we à priori determine the 
value of any new inſtrument; for, if it ſhould lead 
to a ſingle diſcovery, or even to aſcertain a ſingle 


fact, this may again lead to others of great importance, 
of which we might have, either none, or an im- 


perfect idea of before. For my own part, I have 
always looked on a thick fog, and the ſweating, or 
condenſation of the water's vapours upon the walls 


in the inſide of buildings, to be the greateſt marks 
of a moiſt atmoſphere : whereas I have not always 


found the hygrometer affected at theſe times in 


the higheſt degree. On the contrary at the cloſe 
of a fine day, and the fall of the dew on the ſud- 


den approach of a froſt, I have found the hygro- 


meter more affected by moiſture than in ſome of 
the preceeding caſes ; and ſtill more by a falling dew 


in the time of an hard froſt, I juſt mention theſe 
matters of hints for the enquiry of others; not having 
had length of time, ſince I brought the inſtrument 
to anſwer my intention, to make any abſolute con- 
I am ſorry I have been obliged to take fo much 
compaſs, to deſcribe and explain a very ſimple in- 
ſtrument ; but as I meant at the ſame time to give 
ſome idea of what is to be expected from it, I thought 
it 


En 
it more excuſable to be prolix than not ſufficiently 
explicit. 


London, | 
March 21, 1771. | J. Smeaton. 


P. 8. It is to be noted, that, after each readjuſt- 
ment, though the hygrometers would generally with- 
in a few hours come near their point, yet it was 
not till the next day that they could be depended on, 
as having come to their neareſt agreement. 
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XXV. Letter from Mr. John Baptiſt Bec- 
caria, of Turin, F. R. S. to Mr. John 
Canton, F. R. S. on his new yr garb 
receiving ſeveral Colours, and only eit 


ting tbe Jame, 


Clariſimo Viro | 
JoaxNI CAR TON M. A. et Lond. Soc. Membro 


meritiſſ, 
Joannes n Beccaria, ex Scholiis Püs, 8. P; D. 


Read April 11, FF" HECAS plures confici curavi ex la- 
e mina ferrea cylindraceas intus ni- 
gerrimas. Operculum late pertuſum cryſtallo occlu- 
ditur, colore in theca quaque diverſo. Singulis 
thecis offas immiſi ex phoſphoro calcareo · ſulphureo 
fingulas omnia pares. Hæ clauſæ ſoli objiciuntur 
ſimul omnes; aſportatas in tenebras aperio, atque 
offam, que per cryſtallum viridem, video vireſcere; 
rubeſcere, quæ per rubram; flaveſcere, quæ per flavam 
cryſtallum lucem imbuit : videlicet confit hoc ex- 
perimento jam non quantam ſolum lucem ebiberit 
phoſphorus, ſed et qualem, eam ipſum unice emittere. 
| Quad etiam experimentum Regiæ Societati obveniet 
fortaſſe non injucundum. Vale. 

Summo Franklinio obſequium meo nomine, et 
talutem plurimam dicas Togo, 


54 * 


3 


XXVI. Some Remarks on the Effects of the 
late Cold in February /aft : in a Letter 
from the Rev. R. Watſon, Fellow of Tri- 
nity College, and Profeſſor of Chemiſtry 
at Cambridge, 70 Mathew _— M.D. 
Sec. R. . 
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Dear Sir, 
Trin. Coll. Cam. March 21, 1771. 


Read April 11, N the 12th of laſt February, about 
* an hour after ſun ning, I obſerved 
at Cambridge a degree of cold which is very un- 
uſual in England, though common enough in. more 
northern climates. Fahrenheit's thermometer, made 
by Dollond, as well in the open air, as when covered. 
with ſnow, "Niood as low as 6* above o. The Cam, 
by no means a rapid river, remained unfrozen ; at 
the ſides indeed there was a little ice, and ſome 
{mall flakes floating in the middle. This i is no very 
uncommon phænomenon. The Seine was not frozen 
at Paris in 1709,. though the cold continued for two 
days one degree greater than in the preſent caſe. 
Various reaſons have been produced, in order to ac- 
count for this teeming deviation from the uſual 
courſe of nature. It hath been generally believed 


that 


1 
— i . \ 
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that the ſtrong current in the Seine impeded the 
congelation: motion will certainly hinder the parts 
of fluid bodies from acquiring a regular arrange- 
2ent; but it may be doubted whether it will wholly 


prevent their coaleſcence, in any caſe where the 


degree of heat is leſs than what would keep them 
fluid if they were quieſcent. We have frequent in- 
ſtances in chemiſtry, of ſaturated ſolutions of falts 
remaining perfectly fluid bilſt at ceſt, and of form- 


ing thick coagulums upon the leaſt motion. Melted 


metals, glaſs, reſins, &c. appear to continue fluid 
for a longer time, after being taken from the fire, 
by having their parts moved, than if they are left at 
reſt; becauſe the ſuperfic ies which is expoſed to 


| the air is conſtantly changing, and the whole maſs 


becomes uniformly cold and fixed at once, as ſoon 
as it has parted with the heat neceſſary for its fuſion. 
The moſt rapid rivers would probably experience a 


fimilar change, did the cold in the atmoſphere con- 


tinue long enough to be communicated to the whole 


body of the water: for upon taking the thermo- 
meter out of the ſnow, which laid upon the bank 


of the river, and immerſing it into the water, it 


ſuddenly roſe 26%, and ſtood at 32*, or higher; fo 
that the air was very conſiderably colder than the 


water: nor is this at all to be wondered at, when we 


conſider that great degrees of cold may be ſuddenly 
produced in the atmoſphere by cauſes which do not 
immediately operate upon other bodies. Thus the 
influx of colder air from the northern latitudes, or 
the deſcent of that which always remains exceeding- 

ly cold in the upper parts of the atmoſphere in the 


ſame 


. 6 
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ſame latitude, may in a few hours wholly change 
the air of a particular diſtrict: or, if from any pe- 
culiar circumſtance the air ſhould become unuſually 
dry, and conſequently diſpoſed to diflolve much 
water, a great degree of cold might be almoſt in- 
ſtantaneduſly produced; but which could not be 
communicated to other bodies, in a little time, by 

ſo rare a fluid as the air. 
During the forementioned degree of cold, a thick 
vapour was ſeen riſing from the ſurface, and marking 
as it were the courſe of the river. If we attribute 
the elevation of this vapour to the attraction of the 
air, rather than to the comparative warmth of the 
water (for water juſt beginning to freeze is ob- 
ſerved not to loſe of its weight by evaporation in va- 
cuo the great cold may be thought perhaps to have 
proceeded from the ſolution of water in air which 
was then carrying on; for the earth was glutted with 
humidity, and the air was become dry, having been 
freed from its water by an almoſt inceſſant precipi- 
tation for three days, under the form of fnow or 
fleet. It is very remarkable, that the extreme cold 
of January 13, 1709, came on at Paris, with. a 
gentle ſouth wind, and was diminiſhed when the 
wind changed to the north ; this 1s accounted for by 
M. de la Hire, from the wind's having paſſed. over the 
mountains of Auvergne to the ſouth of Paris, then. 
covered with. ſnow ; and by Mr. Homberg, from 
the reflux of that air, which had been flowing for 
ſome time from the north. I do not ſee from what 
philoſophical principle it can be ſuppoſed, that the 
{ame air in its regreſs from a ſouthern latitude ſhould 
| be. 


— 
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be colder than in its progreſs from a northern; and 


as to the other opinion, the phenomenon of the 
cold's increaſing upon the wind's changing from 
north to ſouth, hath been taken notice of in other 
Places, where there was no ſnow to refer it to. May 
it not deſerve to be conſidered, whether the ſudden 
ſolution of large quantities of aqueous vapours, brought 
from the ſouth into a dry northern air, be not a 


cauſe adequate to the effect produced? The ſolubili- 


ty of water in air is diſtinctly mentioned by Dr. 
Halley, in the Philoſ. Tranſ. N' 192; and in the 


th Vol. of the French Encyclopedie, publiſhed in 


1756; and more fully and ingenioully treated of by 


Dr. Hamilton in 1765 : the cold attending the ſo- 


lution is a phznomenon fimilar to that attending 
many other chemical ſolutions, and is in a leſs de- 


gree ſenſibly felt by every one who goes into a room 
newly waſhed, or ſtreet in the ſummer time lately 


watered. 
Upon taking the thermometer out of the river, 

its bulb was quickly covered with a thin cruſt of ice, 
which defended it ſo much from the cold ſubſiſting 


in the atmoſphere, that it did not fink two degrees 
in ten minutes; whereas, when it was wiped dry 


after immerſion in water, it ſunk above 20 in a 


leſs ſpace of time: this circumſtance ſhews that ice 
_ doth not tranſmit cold, and is explained by the ex- 


periments of M. Richmann, who hath eſtabliſhed 
it as a principle, that metallic ſubſtances are far more 
quickly affected in their dimenſions by the tranſitions 


from heat to cold, and the contrary, than any other 
bodies yet known. 


7 Being 
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Being deſirous of obſerving the effect of this ex- 
traordinary degree of cold upon various ſaline ſolu- 
tions, I haſtened to my elaboratory, where I hap- 
pened to have a great many ſolutions of ſalts corked up 
in quart bottles; the bottles were not all full, but 
the ſolutions were perfectly ſaturated; the ſtate in 
which I found them is expreſſed in the following 
table. 


Frozen wholly | Frozen nearly | Wholly fluid 
n Green vitriol Sea . 

Cream of Tartar|Blue vitriol Sal gemmæ 

Arſenic Rochelle (alt Sal ammoniac 
Corroſ. ſublimate]Glauber's ſalt genuine Volatile alkaline ſalt 
Borax [White vitriol, a few|Fixt alkali per deliq. 
Nitre | glacial ſpicuia [Epſom ſalts J Lyming- 
i _ Ty [Glauber falts j ton. 


Theſe experiments agree upon the whole very well 


with thoſe of profeſſor Braunius, related in the 
Peterſburgh Commentaries for 1763 : for, though his 
ſaturated ſolutions of Epſom falts, and of fixt alkali, 
had begun to freeze in a leſs degree of cold, yet it 


is probable that his Epſom falts might have been 


different from thoſe manufactured at Lymington, 
and the ſolution of his fixt alkali not ſo well ſaturated 
as that which is made per deliquium. 

During the ſame froſt, I endeavoured to find out 


the powers, by which difterent falts, when they are 


_ diſſolved in water, reſiſt congelation. With this 
view I diſſolved equal weights of ſalts, equally dry, 


in equal quantities of water, and expoſed the ſolu- 
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tions, when they were arrived at the fame degree of 
heat, in veſſels of equal and ſimilar figures to the 
fame freezing atmoſphere ; and accurately marking 
the times in which they began to freeze, I found 
them obſerving the following order: firſt alum, then 
Rochelle ſalt, green vitriol, ſugar refined, white vi- 
triol, vitriolated tartar, Glauber's falt, mineral fixt 
alkali, nitre, blue vitriol, volatile alkali, ſal ammoniac, 
laſt of all, ſea ſalt. Theſe experiments were repeated 
once or twice with fome attention; yet I would not 
be thought to propoſe the order in which I have 
arranged the ſeveral falts, as wholly to be relied on. 
It were to be wiſhed, that a ſufficient number of ex- 
periments were accurately made upon this ſubject ; 
ſome general truths relative to metallic earths, and 
alkaline neutral ſalts, would probably be obtained 
therefrom, which, however unimportant in them- 
ſelves, might ſerve, upon ſome occaſion or other, as 
connecting links, to extend the chain of our ideas. 
B 0 this compariſon of equal quantities of different 
ſalts diſſolved in equal quantities of water, we might 

be enabled to ſpeak with as much preciſion, con- 
cerning the powers by which they reſiſt congelation, 
as we do concerning thoſe by which they reſiſt putre- 
faction. I know not whether it may not be thought 
too curious a remark to obſerve, that the Ocean is im- 
pregnated with that ſpecies of ſalt which reſiſts con- 
gelation with the greateſt power, and in ſuch a 
quantity as tends not to preſerve entire, but to accele- 
rate the diſſolution of the numberleſs animals which 

are daily dying in it. Beccher, it hath been aſſerted, 
was acquainted with this property of common fait; 
but 
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but he ſeems only to ſpeak of it as a far leſs effica- 
cious anti-ſeptic than ſugar ; at leaſt, the honour of 
aſcertaining the proportion in which it acts as a ſeptic \ 
undoubtedly belongs to Sir John Pringle; for _— 
in his Phy/ica Subterranea, lib. I. ſet, v. cap. 1. 
where he is ſpeaking of this matter, ſays, od | 
ce nimius ſalis uſus corpus putreſcere faciat, ſicut 
e modicus a putredine præſervat.“ 
To a table exhibiting the relative powers of b 
ſalts in reſiſting congelation, another might be uſe- 
fully added, denoting the powers of all the known 
acids and alkalies When diluted to a given denſity; 
as alſo of vinous ſpirits, from highly rectified ſpirits 
of wine to water impregnated with the minuteſt 
quantity of ſpirit. Not but that it may be con- 
jectured @ prior, that in this laſt caſe the reſiſtance 
to congelation would be directly as the quantity of 
ſpirit contained in given quantities of water. I made 
an experiment of this kind with ſea ſalt; in equal 
quantities of water were diſſolved quantities of ſea 
ſalt, increaſing in the arithmetical progreſſion, o, 5, 
10, 15, 20, &c.; the times in which the ſolutions 
began to freeze, reckoning from the time in which 
ſimple water began, increaſed accurately in the ſame 
progreſſion: hence it may be inferred, that, in ſalt of 
the ſame kind, the reſiſtance to congelation is in 
the direct fimple proportion of the quantity of ſalt 
diſſolved; this concluſion cannot be extended to ſalts 
of Siferen kinds, ſince water ſaturated with ſea ſalt is 
more difficultly congealed than when ſaturated with 


various other falts, which it diſſolves in greater 
quantities, 


5 -2 Theſe 
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Theſe obſervations, which are only propoſed as 
hints to thoſe who have more leiſure for experimental 
enquiries, you will be ſo obliging as to commu- 
nicate to the Royal Society, or not, as you think. 
proper. 1 am, 

Dear Sir, 
Your molt faichful 


and obedient ſervant, 


R. Watſon. 


XXVII. 4 


1 2271 


XXVII. 4 Letter from Thomas Barker,. 
Ey; of Lyndon in Rutlandſhire, 20 James 
Weſt, E/; Preſ. R. S. concerning 05 
ſervations of the Quantities of Rain fallen 


at that Pla ce for ſeveral Years. 


Read April 18, 


17715 rain, which has fallen at Lyndon in 


Rutland, ſince May 1736, with a table of the mean 


rain in the firſt four or five years, and every ten years 


ſince; which ſhews that there has been more rain in 


the latter part of this period, than in the former. 
But the leaſt four years were from 1740 to 43, little 
more than 161 inches a year; and the greateſt four 
years from 1767 to 70, above 25 inches a year. 
For comparing of dry ſeaſons and wet ones, I have 


made a table of the three drieſt months, the three 


drieſt two months, three, four, &c, to twelve ſuc- 


ceſſive months; and a like table of wet ones: but 
as the years 1703, 68, 70, exceeded any others, I 


have made another like table of them. There are 
no three months come up to the laſt quarter of 1770, 
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71 inches of which came in three weeks, from 
Nov. 6 to 26; but 1763 and 68, were wetter than 
| 70, except thoſe three months: and in this country 
41 63 was the wetteſt; yet, by what I heard, I ſuppoſe 
oy _ 68 exceeded it in many places. In common 
ſpeaking, thoſe are called wet years, in which the 
ſummer, the growing ſeaſon, was wet and cold; 
and thoſe dry ones, wherein the ſummer was dry and 
burning; ſo that though 1740, 1, 2, and 3, had all 
but little rain, yet 42 and 43 were not properly 
called dry years, becauſe the ground never burned 
long together; and as the different degrees of heat, 
and frequency of rain, do not appear in this table, one 
cannot certainly judge, from the quantity of rain, 
which were the drieſt ſummers. Thoſe complained 
of for ary, were, 1737, 40, 41, 50, 60, 62, and 65; 
but the hotteſt and moſt burning were 17 50, 60, and 
652; and 40 and 65 were cold and dry. On the 
other hand, the wet years were 1738, 39, 51, 52, 
56, 63, and 66 to 70; but the wetteſt 1751, 56, 63. 
and 68 ; and above all the laſt quarter of 1770. 
Feb. 12 laft, the thermometer abroad, was down 
at 4 of Fahrenheit's ſcale, which is lower than I 
have obſerved it in above 20 years paſt; the 
loweſt I had before obſerved, was 10Z, Jan. 5, 
1768. I have therefore given the riſe and fall of the | 
thermometer for above a week in the froſt, 1 0 


hd * — — 
AD... —— — — : 


Feb. 3 


Feb. 8 
9 
10 
11 
12 
13 
14 
15 
16 


It was remarkable, chat as long as the wind 
eontinued N. E. the froſt was moderate, when it 
turned 8. W. it became very ſevere; and when the 
wind turned back into the Eaſt again, the froſt went 
away. This looks as if the weather was ſeverer 
Southward than here; as I think was likewite the caſe 
in Feb. 1754, which was allo a "wy cold ſeaſon, 


L am, Sir, 
-. Your humble ſervant, 


7 ho, Barker. 


Lyndon, mean rain at different periods 


| 4 Feats | 3 34 years | 3 
io yeareſio yeareſio year. \nnual tities of rai 
years|10 y ye A Annual quantities of rain. 
55 ie 1 — 720 5 
40-50 50-0 60 70 36 nd | 1736 | 1737 | 1738 | 1739 | 1740 
1.410 1.722 1 16061 I, 544 | | e.bx5| 1.788 2.430 0.2 50 
0.850] 1.140 1.715 1.234 || 1.660 0.568| 2.487] o.c6: 
1374 14721143 1-303 1.768 1.189 0.814 0.632 
1.394] 1.995] 1.298 1.510 || ; 0.676 1.230 2.585] 0.872 
1.106 1.609 1.661 1.476 | 0-965] 1.000 2. 160 1.860 1.036 | Vi 
2.2 2.158 2.614 2.213 || 0.922j 0.720] 2.420 1.537 1.430 
2.552] 2974] 2 47 8 2.518 6. 355 0.509 | 0.024] 1.008 2 
| 7. 52.701 2-3 1 2.194 || 2-500} 6.300 1.418 2.35 
eee 694 1.540 2-465] 2.110 1.90. 
5 1.7.1] 1-561} 2.073 1.924 ] 2 350 2-025] 1.640 c. 522 
1.039 1.614 2.325 1.820 | 0.620; 9.570 0.092] 1.557 
14. 1.898 1.729 1.608 1.500 1.830 1.320.540 
— wu — — — — — — — — — — * — — —¾ 
3.5 - 122 120123.275{21.118 j| 16.967 10-035 15-150 [2166011 
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jan. 


Fab. 


Mar. 


April 
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Annual quantities of rain at Lyndon. 


| 1742 | 1742 | 1743 | 1744 | 1745 | 7746 | 1947 | 1748 | 1749 | 1750] 


1.088] 1.435| 0.406| 1.198 0.827| 1.758 2.862 | 0.938| 2.483 f. 10% an. 
. | 0.618] o. 863 0.365 | 0.941 0.572] 1.7c6| 1.211 0.399 | 1.017| c.894 Feb. 
.| 0.568] o. o55 1.193| 1.428| 2.541| 1.880 | 1.240 1.946 1.870 1. O20 |Mar, 
io. 270 1.908 1.252 2.7 50 1.708 0.762| 2.017 1.367 | o. 548 2.248 [April 
| 0.441 | 1.540 0.868 1.257 | 1.137 0.546 2.829 1.176 | 1.107| 0.995 [May 
1.366 1.430| 0.379| 3-479| 3.451 2.900 1.562| 3.044| 3-039| 2-069 [June 
0.873 3.136 5˙230 0.8 20 0.724| 1.442 2.248 3.484] 1.049 1.5 10 July 
2.| 1.633] 0-160| 1.124| 0.957 3.934 0.456| 0.071] 1-305 | 0.767 | 0.540 [Aug, 
4.935 1.778 0.008| 3.298 | o. 899 1.633| 1.922| 0.553| 0.018| 1.003 Pept. 
. | 1.460] 2.386 3.088| 3.142 | 1.460| 2.274| 0.582| 1.c60| 1.086} 0.875 Od. 
1.960 2.417 | 0.724 | 2-270 | 2.067| 1.789| 4.920 0.432 | 0.053 | 2.124 Nor. 
o. 400 0.162| 1.427 | 1.168| 1.233 1.279| 3.524 1-549 | 1.674 


—_— 


15.702 17.277 110.004 [22.723 [20. 5531 8.425 24.088 17.223 16.946 16.4 12 


Annual quantities of rain at Lyndon. 


17561757 1758 1750 1760 | 


—»„ 


1751752 2753 | 1754 | 1755 


3.098 2.518 1.692 o. 925 1.021 2.016 2.7144 1.867 0.876, 1.052 Jan. 
.| 0.924| 1.377 1.841 o. 887 o. 835 o. 689 c. 594 2.060 o. 379 1.872 Feb. 
2.040 1.203 1.172 1.247 1.657 1.370 1.905 1.792 1.874 | 0.452 Mar. 
3.086.827 1.395 1.455 1.965 3-899 2.090 0.917| 3.026 0.389 |Apri 
lay] 2.656 2.134 | o. 980 1.400 1.393] 1.258 1.371 1.269 2.730 0.890 | May 
| 1-847 3.084 1.007 | 2.883] 1.811| 2.973] 0.375| 2. 160 2 970| 2.470 Jure 
4.989 3.678 2.595 3.849 | 1.585 3.197 3.002 5. 023 0.927 o. 89 5 | July 
| 1. 580 1.324 3.380 1.060 2.258 4.257 6.057 | 1.711 3.729 1.644 Aug. 
dept] 2.614 o. 480 o. 706 o. 107 2.546 2.080 o. 518 1.465 0.854! 2.333. Sept. 
A. 1.819 0.295 1.458 1.860 1.628| 1.528 1.954 | 1.032 1.500 2.53108. 
338 1.090 2.112 1.950 3.138 0.975| 1.498 o. 912 o 9802. 134 No.. 

161 3.127 3.865 2.218 1.408 o. 944 2.175 1.386 1.085 1.613 Dec. 


— — —ę— 


27.158 [21.147 [22.203 19-857 21.245 [25.180[23.603121-594. 20.939 18.285 


Annual 
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Annual quantities of rain at Lyndon. 


| 1763 | 1764 | 1765 | 


1.727 


| 0.968 
1.34% 


0.595 


3.615 

1.525 
4-154 
0.923 


0.738 
0.764 
1.119 


0.233 


0.600 
2.882 


| 0.692 


2.304. 
2.420 


2.929 
| 3-307 
1.606 
1.894 
3. 575] 


0.919] 


5.657 


3-984 | 
1.134 


0.829 


1.524 


1.095 
2.182 


4.624 


1.770 
0.830 | 
139 
1.765 


2. 398 


1.240 


2.707 
2.111 
0.406 


0.788 
0.582 
2.805 
0.696 
4.542 | 
1.281 
1.048 


1.435 


1766 


1767 


| 1768 | 


1769 | 1770 


2.102| 
0.785 | 


1.955 
3.286 
2.279 
2.3093 


1.938 
1.776 


0.104 


o. 409 
1.080 
o. 829 


| 3-079 


1.052 
| 0.845 


2.163 
3. 682 
1.527 
0.087 
2.822 
0.926 | 
0.4CO 


— — 


2.002 | 


2.123| 


2.834 


0.391 
2.023 
1.622 
4-521 


2.402 
1.720 


3.025 


3119 
4.040 
. 14 


3.002 | 


1.194 


1.5 56 


o. 693 


0.843 
1.451 


14769 
1.994 | 


2.300 
2.583 


I. 202 


1.224 


1 8 


o. 852 
0.730 


1.934 
1. 900 


1-553 


2.765 


1.788 
2.270 
1.223 
3.114 
7-818 
2.613 


9 [71.888 28. 74¹ e ee 18.966 21.308 0 90g 21.477 28. 566 


Three drieft ſeaſons from one month to twelve. 


| 0.060 
0.92 
1.279 
2.129 
3˙379 
4. 280 

5930 
1-943 
9-084 

10.988 

12.262 


i Moathi|Sept. 43 
Jan. and Feb. 40 
Dec. 42-Feb. 43 


o. oo80Mar. 42 | 
o. 310 Dec. 42 Jan. 43 
o. 9 34% an. — Mar. 40 
1.81 [Feb. — May 41 
4 r 
Feb. — July 41] 4.1 36|Dec. 42-May 43 
Dec. 42=June 43 Jan. — July 4 
Od. 39-May 40] 6.570 an. — Aug. 41 
[Oct. 30- June 40] 8. co Nov. 36- July 37. 
Sept. 30 June 4o| 9. 912 Oct. 40-July 37 
Aug. 42-June 4311.36 Sept. 40-July 41 
aug. 40-July 4113.42 7 Pept. 59-Aug. 60 


0.055 Feb. 40 
o. 550 Feb and Mar. 40 
O. 942 Mar. — May 41 
1.897 Dec. 42-Mar, 43 
2.98 5 Dec. 42-à pril 43 
4.2470 Jan. to June 40 
5.224 Dec. 30-June 40 
6.857 Nov. 42-June 43 
8. TY Sept. 50 - May 60 
10. 174 Aug. 42-May 43 
11.794 Aug. 39-June 40 
14-093 July 39-June 40} 
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10 


— — 


— 


© tw Ne 


July 36 
[Aug. Sept. 


Aug. Sept. Oct. 37 


Jan. — Sept. 51 
Dec. 50-vept. 51 


0 Nov. 50-Sept. gl 


1 Month 


= Nov. go=OQ. g1 


1763 


31] 


[july — Oct. 30 
April — Aug. 56 
April — Sept. 5 
april — Oct. 56 

Mar, — Oct. 51 


[ 226 } 


which are below. 


9.7 


12.940 
15-584 
19.192 
20.637 
22.840 


26.791 


6.550 
65 
11. 790 


477.664 


28.6 10 


Jan. 
24.667 N 


Aug. 37 

July Aug. 57 
July Aug. Sept. 36 
April — July 51 
Mar. — July 51 
April — Sept. $111 
Mar, — Sept. 51 
Mar. . Oct. 56 
— dept. 56 
ov. 55-Aug. 56 
Nov. 55-Sept. 50 
Sept. 5 Aug 56 


6. 300 
9.059 


10. 500 


12.579 
14.624 


16.772 
118.818 


20.562 
21.739 
24.205 
26.285 


| 4-521 


22.595 
[25-925 


Aug. 57 
Juiy 


June — 


Sept. 50 
Aug. 


Dec. 37 


May — Nov. 61 
July 57-Feb. 58 


Aug. 37-June 3 


Wetneſs of the Seaſons in 


7159 
10. 184 
12.330 
14.787 
18.827 
20.973 


24. 618 


6128-379 


— 
. — — 


Nov. | 
. . Nor. } 
OR. — Dec. 


Aug. 57 July 58 


1770 
7 


Sept. — Dec. 
Aug. — Dec. 
Tune — Nov. 
June — Dec. 
May — Dec. 
April — Dec. 
Mar. — Dec. 


17. 


21. 


28.759 


1768 
July 5.657 June 

July Aug. 8.586 Oh. Nov. 
[July — Sept. 11.893 ][Sept. — Nov. 
June — Sept. 14.319 [Sept. — Dec. 

May — Sept. 16.623 [June — Oct. 
July — Dec. 18.9180 June — Nov. 
| July 63-Jan. 64 22.902 June — Dec. 
une — Jan. [25.328 May — Dec. 
May — Jan. 27.32 April — Dec. 
May — Feb. 28.706 [Feb. — Nov. 
May — Mar, 29-595||Jan. — Nov. 
Feb. 63-Jan. 64 32.12 SHan. — Dec. 


(30.90 5 


Feb. — Dec. 
Jan. — Dec. 


Aug. 37-Jan. 38 


July 2 58 
Nov. 47—-Aug. 2 


Three wetteſt ſeaſons, from one month to twelve, except 1763, 1768, and 1770, 


6.057 


Aug. 36 9.050 
June July Aug. 5610.42 


RE 507 
14˙190 
15. 978 
17-179 
19.131 
20.923 
22.175 
95.265 
27.290 


818 


10.932 
13.545 
14.708 


038 


8.978 


591 


23.144 
25.044 
26.978 
27.714 
28.506 
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XXVIII. 4 ſecond Letter from Mr. Barker 
to the Prefident, on the ſame Subject; to- 


gether with the Determination of the Lati- 


titude of Stamford, in Lincolnſhire. 


SI R, 
Lyndon, Jane 4s 1771. 
Read June 13, AM glad the letter I ſent to you for the 

od das Royal Society, was thought worth their 


acceptance, I have, on the other ſide, ſent, as you 
deſired, the height my rain meaſurer ſtands above 


the ground, which, if you think proper, may be 
added to my former letter. Mr. Edward Lawrence, 


who obſerved the rain at Stamford part of the time 
which I have done here, generally found more water 


in his meaſurer which ſtood on the ground, than I 


did in mine; but I cannot depend on his obſervations, 
becauſe I have been told the ſervants at the houſe 


_ uſed to play him tricks, and pour into his ciſtern 
more water than fell in, to which a thing on the 


1 ground! is very liable. 
Mr. Lawrence alſo obſerved the latitude of Stam- 


ford with a quadrant of Mr. Siſſon's making; and as 
It is uſeful to preſerve ſuch things, I have extracted 


the obſervations from his book, and ſhewn the lati- 
tude deduced from them. 

My rain ciſtern has all along ſtood on the top of a 
Wall, where another meets it at right angles. The 
top of the ciſtern on the North fide, is 7 feet 3 inches; 
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on the Southweſt ſide, 8 feet 6 inches; and on the 
Southeaſt ſide, 10 feet above the ground; it is all 


open Southward for 25 yards; the North ſide is an 
orchard, but no tree hangs over it. 


The latitude of Mr. Neal's 


houſe, 


at the South 


end of St. Martin's, adjoining to Stamford in Lin- 
coinſhire, as taken by Mr. Edward Lawrence, in 1736. 


rſt, By the Sun's meridian Altitude Incl. of Eclipt. 23* 280 gh . 


0 


77 '®- #7 mh „. 
wo. Alt. = June 18 Alt. 60 35 OlAug. 7 Alt. 50 19 50 
©'s Decl. N. 18 16 15] Decl. N. 23 14 28 Decl. N. 12 59 16 
Alt. of the Equat. 37 20 45 Equator 37 20 32 . 37 2 20 0 34 
6 . 56 47 — 7 58 20 o 30 BS. 49 © 18 
19 27 11 * 59 16 11 32 25 
37 20 15 37 21 14 37 20 53 
200 58 24 30 10 57465) 18 46 34 © 
25. 3 30 20 25 301 9 13 7 
37 21 20 37 21 111 37 20 $3 
31 60 28 31 15 i 56 44 oſSept. 8 38 38 30 
23 8 36 19 22 45 x 16 1 
37 29 83 37 21 15] 37 20 29 
June 1 60-23 20 27 56 16 2& 20 38 16 © 
23 12 24 18 55 16 a 0 54 34 
37 21 8 37 21 10 37 21 26 
2 G37 20 55 33 of x 
23 15 49 32.69 
37 21 13 — 2 tojgreateſt 37 21 26 
— — 58 9 37 20 55 
23 28 12 16 36 — 37 19 55 
37 20 48] 37 21 4 


24, By the Meridian Altitude of the Pole ſtar, 
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0-7 00 =>. #- 

May 14, Alt. 50 33 © OR. 29, below 50 33 30 
below the Pole 2 5 45 above 54 44 30 
Latitude 52 38 45 Latitude 52 39 © 
Mean Latitude by the Sun „ 
by three obſervations of the Pole ſtar 332 38 55 


Mean Latitude of the S. of St. Martin's 
St. Mary's, the middle of Stamford, is half a 5 5 
mile further North, therefore its Latitude is] S2 39 3 


J remain, Sir, 


With all proper reſpect, 


' Your humble ſervant, 


— — ͥ ͤ ͤ ꝑ——— > 


Tho. Barker. 
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XXIX. Obſervations on ſome Bivalue Inſefts, 
found in common Water, by Mr. Muller, 
of the new Academy of Sciences in Bavaria, 
and the Oeconomical Socieiy at Bern; 


communicated by R. H. A. Bennet, Eq; 
F. R. S. 


Read April 18, [HE name of Bivalve is given 
1 only to thoſe ſhell- TH whoſe 
houſes are compoſed of two parts, ſuch as muſcles 
and oyſters. Few of theſe are to be met with in 
freſh water, whereas a vaſt number are inhabitants 
of the ſea, I am acquainted with no more than four 
different ſpecies, like the ſea bivalve ; they are found in 
the waters of Fridrickſdal, near Copenhagen, and 
amongſt them one has hitherto eſcaped the re- 
ſearches of conchiliogiſts, 
In return, nature has liberally ſtocked the ſame 
waters with ſmall inſets, much more perfect than the 
42habitants of the ſea-ſhells, and likewiſe provided 
with a double ſhell. It is ſufficiently known, that 
muſcles and oyſters are animals extremely ſimple ; 
ſince they want ſeveral of the moſt perfect organs, 
and conſequently enjoy life in an incomplete manner. 
The want of eyes, arms, legs, &c. obliges them to 
lead an idle life, deprived of all the advantages, 
Which 


6 
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which ariſe from fight and motion. Nature, from 


which they received an habitation ſufficient to protect 


them from external injuries, ſeems to have fixed for 
life their abode to one dark ſpot. Our bivalve inſects, 
on the contrary, by opening their two folding gates, 
enjoy both fight and motion, alternately dipping in 
the mud, and darting though their element the water; 
whenever they meet with bad company, they hide 
themſelves in their ſhells, and ſhut up the valves, 
which force and diſtreſs attempt in vain to force 
open. 

11 have diſcovered ſeveral different ſpecies of theſe 
animals in the waters of Friderickſdal, one only of 
which is known to the naturaliſts. Mr. Baker, of 
the Royal Society of London, is the firſt, that I 
know of, who mentions it; © he ſays , that the 
inſect iwims very faſt; that i it procures its nouriſh- 


ment by means of a whirlpool, which it raiſes in 


the water by means of its arms; that, upon meet- 


ing with a ſolid body, it ſtops itſelf by means of 


* its ft; that upon the ſlighteſt touch it ſhrinks into 
e its ſhell ; and laſtly that it bears much reſemblance 


eto a bivalve ſhell-fiſh.” To this deſcription he joins 


a figure, which. though imperfect F, repreſents the 
Inſet. Linneus f, and Geoftroi || call it the Monocle, 
and without taking notice that Mr. Baker knew it 
already, they obſerve that its antenne are compoſed 
of ſmall white threads ; and that the ſhell is oblong, 

ſmooth, and greyiſh, round on one fide, flat on the 


* Microſcope made eaſy, 
+ Tab  ZY. £. vo, 
t Fauna Suecica, 1761; 2060. 
| Hiſtoire des . tom. ii. p. 657. 4% 
other, 
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other, and nearly of the ſame ſize at each end. 
None of the above-mentioned writers have had the 
ſatisfaction of inſpecting the inhabitant of thc ſhell, 
which indeed is very difficult, Now as this infect 
bears a ſtrong likeneſs to the new ſpecies, which I 
am about to deſcribe, we ſhall take a view of both 
together. 

As I was walking in the month of November 1767 
alopg the ſhore, out of the Weſtern gate of Copen- 
hagen, I ſaw in a ditch of freſh water, a conferva , 
which I carried home with me. I immediately put 
a lump of it to dry upon the ſtove; after which, 
upon looking at it through a glaſs, I diſcovered here 
and there ſeveral ſmall white points, very ſmooth 
and ſhining. Theſe I took up upon the point of a 
pin, and on a cloſer view found them to be two 
valved ſhells hardly diſcernible. The hinge, toge- 
ther with the opening and figure of them, juſtified 
my opinion. I ſeparated the valves, and the rifing 
part of the hinge to the edge ſhewed them to be 
ſhells. I regretted that the inſect, a fight of which 
was abſolutely neceſſary to rank them among the 
teſtaceous kind, had been deſtroyed by the heat of 
the ſtove. The froſt came on, and prevented my 
making any further enquiries. I ſhewed my ſhells 
to three naturaliſts of known abilities, who agreed in 
aſſuring me that they were of the muſcle kind. I 
had ftill ſome doubt ariſing from the recol- 
lection of the inſe&t above-mentioned F, which I 
had found formerly: and I put off the deciſion, till 


* Flora Fridrickſdalina, 1016. 
+ Fauna Fridrickſd. 85 f. 
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I had ſeen the inhabitant alive. In the beginning 
of April 1768, as ſoon as the froſt broke, I got 
ſome more of the confervas, which 1 diſſolved in a olaſs 
of water without diicovering the bivalve ; nor had I 


any better ſucceſs upon trying the effect of the 
ſtove. During the ſpring, I continued my ſearch 


in the country, and found feveral ſpecies of bivalve in- 
ſects, which led me to think the inhabitant of the ſhell 
was like them. At laſt, in autumn, after I had given 
up my hopes, I found it in the Park, at the bottom 
of a ditch full of ſtanding waters. The tranſparency 
of the ſhell gave me an opportunity of examining 


the inhabitant; and the examination cleared up the 
doubt I had about its ſpecies. 


The new ſhell is a bivalve ; white, ſmooth, ſhin- 


ing, and tranſparent, without the leaſt ſpot, hair, or 
down. Its figure is oblong, rounded at both ends, 
and the hinge ſomewhat ſinuated at the opening, 
and convex at the ſides, in ſuch a manner as, when 
ſeen out of water, it is very like the ſeeds of ſome 
plants; and this is common to all the ſpecies of this 


genus. The ſubſtance is coriacious, or like hardened 


glue; thin, and very brittle when dryed. When 


ſeen by the microſcope, ſome of them appear very like 
net work. The valves are equal, a little broader at 


one end than at the other, and ſomewhat flatted at 


tne ſlope; they are not however more elevated at 


the opening than at the hinge, but rather the con- 
2 ; for on the infide they ſhew another edge, leſs 


levated than that of the outſide, and which grows leſs 
_ leſs towards the hinge. I call by this name the 


piace, where the valves join, though I have not 
been able to diſcover either the membrane or teeth, 
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which ſeem to ſhut the valves in common ſhells. 
They are however ſtrictly joined to this place 
during the animal's life; which makes one think. 


there is a ligament at the tail of the inhabitant, by 


which he ſhuts himſelf in. The length of the 


Mell is half a line, and its greater breadth above a 

quarter of a line. That ſpecies mentioned by the 
above writers is three times longer before it comes 
to its full growth. It is hairy, though ſmooth to 
the naked eye, more indented at the flopes where 
the valves are projecting, and more depreſſed towards 


the hinge; it is opaque, and of a changeable colour. 
Some of theſe inſects are of a light and others of 


a dark green, marked with an oblique ſtripe of a 
lighter than the reſt. Some of theſe are bright, and 
others grey and dirty ; but the down with which the 
{hell is covered, and to which the dirt ſticks, is only 
viſible with the microſcope. I have examined ſeveral 
of theſe, at different ages, and at different times of 


the year, and have found them all rough; whereas 
every one of thoſe of the new ſpecies is ſmooth. I 


ſhall call this new ſpecies the w/:7e ſmooth bivalve, 
to diſtinguiſh it from another, the thell of which 


is white and rough; and from that of the above 


mentioned authors, which I call the ſrdid, in alluſion 
to the dirty ſhell in which it is often found. 

I have already obſerved how difficult it is to diſ- 
cover the ſhape of the inhabitants of theſe bivalves :: 
however, the tranſparency of the /mo9 woite one, 
gave me an opportunity of examining the lateral 
part of its inhabitant with the microicope; and a 
happy accident, by which I catched the ford: 
one at reſt upon the back of its own valves, en- 
abled 
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'abled me to examine its fore part through a glass. 
I ſuſpect that it was ſhedding its ſkin, and for this 
reaſon was quieter, and had its valves more open 
than uſually ; be that as it will, I ſhall now deſcribe 
the remarkable animal I obſerved. 
The head is broad towards the bottom, but de- 
creaſes gradually | in bulk, and terminates in a taper- 
ing point; it has on each fide a ſmall long white 
thread, in the form of antennæ. The animal ſeems 
to lower and raiſe the point at pleature. 

The antennæ, are about the length of the ſhell, 
.and reſt on a tranſparent cylindrical - bafis, which 
ends in white long capillary filaments. They y ap- 
pear to be ſtuck on at the extremity of the head, 
but in fact are tied to the ſides, as I have often ob- 
ſerved the animal to lower the point of its head to- 
wards its breaſt, without the antennæ following the 
motion. The ſmooth white bivalve has five capil- 
lary threads at each antenna, four of which are at 
top, and the fifth ſomewhat lower. The ſordid ap- 
pears to have ten at each antenna; in ſeveral, the 
antennæ appear yellowiſh, and their baſis ſeems to 
conſiſt of four rings. 

It is by means of theſe antenne, which are real 
fins, that the animal changes its poſition, from one 

place to another, being able to move them ſeveral 

Ways; when it has a mind to move faſt, they arc ir 
extended ſtreightways, and appear like two briſtias 
in an inſtant the threads are unfolded, and the ani- 
mal ſwims with great quickneis. As for walkin: 
it ſometimes joins the threads, ſometimes un“ 
only a ſingle one, and ſometimes ſcatters them 
all together ; ſometimes it bends them betwe- 
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valves, which are opened towards the place of the 
wo eye; it often hides one or both of them under the 
breaſt between the four legs; theſe antennae ſeem 
to afford as great an amuſement to the animal, as 
they do to the ſpeQators. 

At the place where the head j joins the body, t 
wards the border of the hinge of the ſhell, one 
may perceive a little black ſpot, which is the ani- 
mal's eye. This extraordinary ſituation of the organ 
of fight upon the neck ſeems aſtoniſhing ; every 
thing that is new is ſo, but the ſurprize ariſes only 
from the narrowneſs of our ideas. Many people 
would give very ſpecious reaſons for this poſition ; 
others might ſuppoſe, that if the Creator had conſulted 
us upon the matter, the eyes ſhould have been placed 

in a quite contrary poſition, towards the extremity of 
the head. How childiſh and weak would this be ! 
What God does, is undoubtedly moſt perfect; and 
what he orders the beſt poſſible: but what we term 
final cauſes, are ſeldom any more than conjectures, 
though ſometimes they happen unexpectedly to be 
true. Some aquatic inſects have the eye in the fore- 
head, others at the bottom, on the fore or back part of 
the head, at the ſide or under it; nay there are 
ſome, whoſe head conſiſts of the eye only. The 
plain reaſon to be given of the different poſitions of 
the principal organs, is at the ſame time the moſt 
probable, or at leaſt the moſt within our compaſs. 
The Governor of the world is pleaſed to give in- 
finite variety to his works, and only obſerves the 
laws of uniformity in the generation of each diſtinct 
{pecies, 
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The breaſt jets out a good deal towards the open- 
ing of the ſhell, and conſtitutes the greater part of 


the animal's body. 'The feet, mouth, and little 


briſtles are placed upon it. 


There are four feet, whoſe poſition reſembles a good 


deal that of quadrupeds, only that their reciprocal 
bent is more marked. The two foremoſt are at the 
top of the breaſt, in the part where it appears moſt 


ſloped. I took them a great while for feelers, be- 
cauſe the animal employs them to touch things with; 
but another uſe it makes of them, together with the dis. 


covery of ſome true briſtles, makes me judge them to be 


legs. They are white, tranſparent, and jointed, bent 


towards the back legs, and terminated by two points 


in the ſhape of claws. The joints have very thin 
| hair on the inferior part. The two hind legs are 
tied to the lower part of the breaſt. They are 


longer than the fore legs. Each joint has a couple 


of ſmall threads at the end, and each leg terminates 


in a claw ſomewhat lengthened ; as to the reſt, they 
are like the fore legs, and bend towards them. 


The bivalve inſect makes uſe of its claws, not 
only to walk upon the conferva, ſome parts of which 
are true Jabyrinths, and others foreſts to him ; but 
likewiſe to remove the dirt, to ſeize its prey, and 
to faſten itſelf to other animals of its kind, or to 


neighbouring bodies. 


nder the breaſt, and near the fore feet, is a black 
ſpot, which is the inſect's mouth; it is covered with 
a ſmall tranſparent ſkin, which opens in the 
middle, and ſhews a couple of jaws, marked with 
a very black ſpot at the place where they join. Be- 


tween theſe jaws hang very ſmall white beards like 
_ thoſe 
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thoſe of the tipula; and above theſe again, there ap- 


pears a ſmall black tranſverſal line. About the mouth 


there are ſeveral other little beards, fomewhat 1n the 
ſhape of feet, which are conſtantly in motion. 


There is no doubt but that theſe ſerve to procure 


a free paſſage to the water, and to carry the food to the 
animal's mouth; which employment we can by no 


means aſlign to the hinder legs, as Mr. Baker, 
who did not ſee the parts concealed between the 


valves of the ſhell, has done. 


The belly is almoſt as broad as the breaſt, but has 
ſcarce above half its length. The breadth decreaſes 
towards the tail. When ſeen from betore, the belly 
appears compoſed of two conical lobes, marked in 
the middle with a black circle. It moves alternately 


to, and retires from, the breaſt. 


The tail comes out between theſe two lobes; it is 
of the ſame length with the body, and conſiſts of 


two ſtreight white and tranſparent canals, which are 
joined together till towards the end, where they ſe- 


parate, and each terminates in two curved points. 
Towards the middle of the tail, there is a little hard 
briſtle, upon each of the canals. The animal com- 
monly keeps this hid under his breaſt and belly; nor 
have I ever ſeen it extend it, unleſs when upon the 


point of wanting the necetiary water, when the 
animal brings it out, to put himſelf in an eaſier ſitu- 
ation; after which, it is immediately drawn in back 


again. 


Upon the back of the inſect, are likewiſe wen two 

large round bodies, which I take to be the ovarza. 
No body, after this deſcription, will diſpute the fu- 
periority which our bivalve inſect has over the bivalve 
{hell-ah, 
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hell- fiſh, by the wonderful conſtruction of its body, 
and the advantages which ariſe from it. But the differ- 
ence of make is not the only one, fince the ſhell 
too is formed in a quite different manner, 

The ſeveral hypotheſes of naturaliſts, on the for- 
mation of ſhells, are known; ſome will have them 
increaſe by intuſſuſception, and others by zuxtapoſition. 
This latter opinion, which M. de Reaumur patronized, 
and which nature ſeemed to juſtify, became, in con- 
ſequence, the moſt general; but if the friends of the 
other ſyſtem were thought to loſe their cauſe, it was only 
for want of obſerving wich a ſufficient degree of ac- 
curacy the operations of nature, whoſe variety would. 
have furniſhed them with inſtances in their favour.. 
Our bivalve inſe& offers one, which the deſertion of 

the old ſhell and the formation of a new one, in pro- 


portion as the animal grows, put beyond a doubt. 


The fact itfelf appears, not only from the obſervation- 
of empty ſhells of different ſizes, which are to be 


met with in waters, and are nothing more than the 
ſpoils of our bivalve inſects; but, from the ſingular 
good fortune I had, in ſeeing one of the animals ſtrip 


ieſelf, entirely, in my preſence, of the membrane ot 
its ſhell, and of the exterior parts of its body, and ſhew 


itſelf at laſt before me abſolutely renewed. The. 
eruviæ both of the ſhell and the animal's body were 


tranſparent as the brighteſt cryſtal. The joints of 
the antennæ, the briſtles, the feet, the ſmalleſt hairs, 
were more diſtinguiſhable than in the animal itſelf. 

How infinitely ſmall are the organs, which, hid as it 
were in ſheaths and caſes, only become viſible when 


they are magnified ſome thouſands of times! and. 


now many are there which eſcape the beſt microſcope! 
In 
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marſhes, and pools, in which the conferva 1 have 
mentioned grows. 
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In the cleareſt water that we drink, one can often ſee 
with the naked eye ſpoils of this infect, joined to 
thoſe of its ſhell, floating along, like fine white 
cotton. 

This Aeon proves that the body of the animal 
is joined to the ſhell by ſome ligaments, Which 
poſſibly too may keep the valves to the hinge, as [ 


_ conjectured above. 


J have not yet ſucceeded in diſcovering the organs 


of generation; nor have I ſeen the inſects in the act of 


copulation (which cannot be leſs extraordinary than 
that of the other ſpecies of the nonoculi): fo that I 


can ſay nothing of their ſex. I have obſerved that 
they lay eggs, but this does not prevent their being 


likewiie viviparous: I have ſeen other ſpecies of 


monoculi, ſome of which had their varia full of 


eggs, and others of little live beaſts, which at times 


they hatched, and at others put down in the ſhell. 


The fordid ſpecies is the moſt commonly met 


with; one finds it all the year, even in the time of 
froſt, from under which J have oſten drawn it. 


It is found in all pure waters, and even in the little 


ditches which are expoſed to be overflowed by the 
ſea, I have preſerved it from May to November, full 


of life and motion, in a glaſs of water, which I did 
not renew the whole time. 


The ſmooth white inſe& lives at the bottom of 


L 


As the entomologiſts have ranked the bivalve inſects 


under the genus of the onoculi, I am naturally led 


to ſay lomething about this genus. 


Syſtema- 


E 


Syſtematical writers have confounded aguatic inſecte, 
very different, both in ſpecies and genus, under the 
general arbitrary name of AZnoculus. They have 
not been contented with giving the ſame denomi- 
nation to ſeveral ſpecies, whoie properties and attri- 
butes did not at all correſpond with the known cha- 


rafters of the genus, but have hkewile given as [pe- 


cific marks then which nature tells us are generic. 1 


hall only mention at preſent the ſrdid, which furniſhes 
me with a ſtriking example. NI. Geoffroy, as well 


as Linnæus, has ranked it under the genus of the 
manecuit. According to the latter, tne generic 


Character of this, is to have two eyes and twelve 


feet, {ix of which are fixed; whereas the former 
gives it only one eye and fix feet. Beſides the differ- 


ence as to the number of eyes, my deſcription proves 


that the number of feet does not agree with this 


account. Let me add, that the particular make of 
the antenna, the feet, the tail, and the whole body, 
glve this inſect a claim to form a genus of its own. 


As to the ſpecific definition, Autennis multiplicivus 
capillaceis, tea bivalvi, and whatever elſe is laid of 
it, if one excepts the colour only, belong equally to 
all my ſpecies with capillary antenunæ, and conſtitute 


rather a definition of the whole genus, than of a 


particular ſpecies. 

The ſame miſtake is to be met with in ſeveral other 
ſpecies brought under this genus; and the reaſon 
of it is that the authors, not having known more than 
four of all the different ſpecies, w hich I have reckoned 
up in the - following table, have generalized the cha- 
raters of theſe four, though they were not well 
acquainted even with theſe, 
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The cler parrot, winch is the beſt known, both 
on account of its love; ſometimes red, which makes 
the vulgar believe that the water is changed into biood, 
and froin the works of Steer Baker, Geoifjroy, and 
Sewammer dan, is repreſented by the latter as Berna 
Phrodite, though it be different in ſex, and have the 
parts of generation double. 

The knowledge of theſe inſects has been almoſt 
entirely neglected, though | in reality very ater eſting; 


not to ſpeak of their wonderful make, the difference 
of their motion, and their fingular mode of copulation, 
are wortliy of our enquiries. Lat] it he ſufficient to fav, 
that we ſwallow them and their ſhells, either living 


or dead, both in our victuals and drink; fo that I 
ſhould not be ſurprized, if ſome time or other they 


were found! in our inteſtinee, or in thoſe of beaſts, and 


ſeveral of our diſeaſes e e to them. 


1 propoſe giving the deſcription and hiſtory of theſe 


inſets, with their figures drawn to the life, as ſeen 
by the microſcope : this I ſhall do in a work which 
I am projecting. To render it more compleat, I beg 


the favour of all naturalifts to communicate their ag 


ſervations, which I ſhall not omit to give them the 


credit of, and at the ſame time, if they ſhould find 
any other ſpecies, to ſend them to me. lt is very eaſy 
to tran{port theſe inſects, as they live very well in a 


ſmall quantity of water for ſeveral weeks, without a 


neceſſity of a change. With theſe hopes I have 
added a lift of the ſeveral ſpecies, which I have met 
with in the waters of Friderigſtall. It is after 
having examined and compared them, at different in- 
tervals, at all ages, and in all ſeaſons of the year, that 


I venture to pronounce upon their ſpecific differences. 


I ſhall 
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I ſhall take another opportunity of fixing the general 
ones. 


 Gens Monocutorum, 
aquarum Friderichſdalenſium. 
_ 


a Conchacei. 


* Antennis capillaribus ſuperis: capite abſcondi ito, 


1. Antennis binis : teſta ovata, tomentoſa. Fig. IV, 


V NE. 
2. Antennis binis: teſta ovata falta, clliars. 
2. Antennis binis : teſta ſubovata, candidiſſima. 


. 
4. Antennis binis: teſta reniformi, pellucida. Fig. I. 


II. III. 


. Antennis binis : : teſta ſubreniformi, fuſca: faſciis 


tribus albis. 
6. Antennis binis: teſta elongata; faſcia EET] 


nigns.. 
8. Antennis binis : teſta lobola, glaberrima. 


9. Antennis binis: teſta globoſa, faſciis tribus nigris. 


** Antennis capillaribus inferis : capite exſerto. 
10. Antennis binis: cauda inflexa : teſta globoſa. 
11. Antennis biris : cauda inflexa : teſta oblonga. 


N. B. Duas tantum antennas omni ratione proſpicere 


licuit, etiamfi quatuor adeſſe vix dubitem. 


12. Antennis quaternis: 2 cauda truncata: teſta 


globoſa. 
113-2: 2 13. An- 


5 
6 
7. Antennis binis : teſta antice truncata: ſtrigis 
8 
9 


14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 
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Antennis quaternis: cavda inflexa lamellata: 
teſta ventricoſa. 


 Antennis quaternis: cauda erecta: teſta elongata. 


Antennis quaternis: cauda inflexa: teita antice 
aculeata, 
Antennis quaternis: cauda inflexa ſerrulata: 
teſta ventricoſa, inutica. 
Antennis quaternis : cauda recta: teſta univalvi. 
N. B. Hi potius binoculi & ultimus quidem 
proprii generis. 


* * * Antennis ramoſis: capite manifeſto. 


Antennis dichotomis: cauda inflexa: teſta ſub- 


rhombea mutica. 
Piulex non caudatus Schæff. monog. t. 1. f. 9. 
Antennis dichotomis : cauda inflexa: teſta gibba 
quadrangulari, 
Antennis dichotomis : cauda inflexa on : 
teſta poſtice aculeata. 
Pulex caudatus Schæff. monog. 1-4, 


Antennis dichotomis: cauda inflexa: teſta antice 


ſerrulata, poſtice aculeo longo. 


Antennis dichotomis: cauda inflexa: teſta antice 


Ciliata : corniculis porrectis longis. 


Antennis dichotomis : cauda inflexa: teſta antice 


piloſa: corniculis pendulis. 
Antennis dichotomis: cauda inflexa appendicu- 
lata: teſta poſtice acuta. 


Antennis dichotomis: cauda inflexa appendicu- 


lata: teſta antice aculeata. 5 
Antennis dichotomis : cauda deflexa: teſta mu- 
tica : corniculis porrectis brevibus. 


27, An- 
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27. Antennis dichotomis: cauda recta: teſta ovata 
mutica. 

28. Antennis trichotomis: cauda recta: teſta angulis 
anticis ſetiferis. 


5 Cataphracti. 
“ Antennis binis. 
29. Antennis binis ſimplicibus : cauda recta bifurca. 
30. Antennis binis ſimplicibus: cauda curva bifarca, 
laciniis pendulis. 
31. Antennis binis ſimplicibus: : cauda biſeta. 


32. Antennis binis fimplicibus rigidis: cauda bifida. 
33. Antennis binis dichotomis: cauda inflexa. 


** Antennis quaternis. 
34. Antennis quaternis ſimplicibus : : cauda recta 
bifida, 
Baker microſcop. bit 1—4. 


Hafniæ, 24 Nov. 1768. „ Fridericus Müller. 


Acad. Caf. N. C. Scientiarum Boicæ, 
ac. Societ. Oecon. Bernenſ. 


Explanation of the Bivalve Inſect, TAB. VII. 


Fig. I. The ſmooth white inſect as it is naturally. 
Fig. II. The ſame, ſeen through the magnifier. 
Fig. III. The ſame magnified by the microſcope. 

„ tranſparent ſhell ſhews the inhabitant 
lying at its full length; with the antennc, 
legs and tail, out of the valves. 

a The edges of the two valves. 
b The antennæ. 


c The eye. 5 4 The 
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4 The head. 


e The ovaria. 


f The fore legs. 


g The hind legs. 
The tail. 
1 The fore part of the breaſt, where the beards 


and mouth are placed. 
L The belly. 


Fig. IV. The ſordid ſhell of its natural ſize. 
Fig. V. The ſame, as ſeen through the glaſs. | 
Fig. VI. The fame, with the ſhell a little opened, and 


more magnified. 
a The rough ſhell. 
5 The oblique ftripe. 
c The antennae, 
d The fore legs. 
e The hind legs. 
F The mouth and joints. 
g The tail, 


Fig. VII. The fame, with the ſhell ſhut. 
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XXX. 4 Letter to the Rev. M. Lort, B. D. 


F. R. S. containing an Account of a fingu- 


ar Fiſh, from the South Seas, by tb 
Rev. Mr. Michael Tyſon. 


| Reverend SIR, 


Read May 9, þ 


* Emanuel college, Cambridge, very 


obligingly lent me a curious fich, preſerved in ſpirits, 
which was brought by his relation Commodore 
Byron, from the new-diſcovered iſlands in the South 
Sea. As I have the greateſt reaſon to believe that it 

has never been figured or deſcribed by any author, and 
indeed never before ſeen in Europe; I have taken 
the liberty to ſend you the following deſcription and 


drawing of it (TAB. VII. fig. vi1r.). Icould not count 


the branchioſtegous rays, without greatly injuring the 
ſpecimen ; but there is no doubt of its being one of 
the Perca genus of Linnzus. It is called by the 
Commodore the - Zebra fiſh, he not knowing its 
proper name. The drawing is exactly m=aſured 


from the real fiſp, and is in every part of the ſame 
ſize. 


Piſcis 


\ HE Rev. Mr. Farmer, Fellow of 


- 
— . * 
4 - * 
- 
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Piſeis thoracicus. 


Perca * * 3 * 


CAPUT obtuſum, antice nudum. Os aſcen- 
dens, labiis carnoſis marginatum, mandibula inferiore 
longiore. Dentes in maxilla utraque æquales, aceroſi, 
approximati, Sutura maxillarum utrinque obliqua, 
dentata. | 

Opercula branchiarum ſpinis ſerrato-ciliata. Nares 
unicæ, rotundæ, marginatæ. 

Corpus ovatum, compreſſum, quamoſum. 

Pinnæ baſi ſquamoſæ, margine nigtæ, ramentis 
ultra radios porrectis. Dorſales 2 ſubunitæ: prima, 
rotundata, radiis 10 ſpinoſis, ſecunda angulata, radiis 
16 mollibus. Pectorales rotundatæ radiis 14. Ven- 
trales radiis 6. Analis angulata radiis 14, anticis 2 
ſpinoſis. Caudalis rotundata 18. 

Color griſeus. Faſciæ 6 nigre tranſverſe totum 
piſcem cingunt: prima per caput ducitur, pone 
coculos; ſecunda per operculorum marginem; tertia 
angulata, obliqua, inter pinnam primam dorſi atque 
anum; quarta recta ab unione pinnarum dorſalium 
ad ſpatium pone anum; quinta arcuata inter pinnam 
dorialem ſecundam et pinnam analem; ſexta rectiuſ- 
cula in baſi pinnæ caudalis. 


4 


Diagnoſis, 
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Diagnoſis. 


Perea (#9 2 209 Pinnis dorſalibus ſubunits, cauda ro- 


tundata, corpore ovato: faſciis 6 
tranſverſis ni — 


I am, 


ReveREND SIR, 
Your moſt obedient 
humble ſervant, 


Bennet Coll. Camb, 5 be 1 : | 
March 11, 1771. 5 Michael Tyſon. 


Vol. LXh XXXVI. Ai. 
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XXXI. An Account of Elden Hole i» Derby- 
ſhire ; By ]. Lloyd, £/q; with ſome Obſer- 
vations upon it, by Edward King, E/q;. 
F. R. S.; in a Letter to Matthew * 
M. D. * R. S. 


To Edward King, Eſq; 


Dear Sir, 


Read Feb. 21, \HE incloſed is ſome account of 
2. Elden Hole, in Derbyſhire ; ; with 
the obſervations I made, upon being let down into 
it, in June laſt, at the time I was at Buxton-wells.. 
If you think it any way curious, as a new account,. 
vou will be pleaſed to communicate it to the Royal 
Society. 
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I am, Dear Sir, 
Your much obliged 
humble ſervant, 


Soughton in Flintſhire | | 
Auguſt 4, 1770, F J. Lloyd. 


— 


ONS * — — _—— - — — — - g 
" 
= - p wa _ | — . 4 
- — J „ * goed w- % k - < * 
= - ww > _—_ 4 _— iy . — 5 0 * * 5 «4 — - * 2 2 — 
n — — by 
A — — - — 
- _- 3 . — — = - : 1 2 — 2 — — 
4 So - — — ä — — SY TY HA —ñ ̃ ———— WVG—— —— f — ꝓ— — 2 — Eaton 5 non; 


2511 


A Deſcription 


of Euven HoLs, in DERBYSHIRE. 


Having often heard, and ſeen, ſeveral accounts 
of the unfathomable depth of Elden Hole, in Der- 
byſhire, and being in that neighbourhood, I was 


inclined to make what enquiries I could about that 
noted place, of the adjoining inhabitanrs ; who in- 
formed me, that about fourteen or fifteen years ago, 
the owner of the paſture in which this chaſm is 


ſituated, having loſt ſeveral cattle, had agreed with 
two men for to fill it up; but they, finding no viſible 
effects of their labour, after having ſpent ſome days 


in throwing down many loads of ſtones, ventured to 


be let down into it, to ſee if their undertaking was 


practicable; when upon finding at the bottom a pro- 
digious large cavern, they deſiſted from their work, 
as it would have been almoſt impoſſible to have pro- 


cured a ſufficient quantity of ſtones to have filled it 


up. 


down. 

As the entrance is ſo well known, I ſhall ſay no- 
thing further of it, than merely, that it lies near 
North and South in its direction lengthways; and that 
the opening f from one of thoſe points to the other, at 

K k 2 the 


Upon enquiry of one of theſe men whether there 
were any damps at the bottom ; and being aſſured in 
the negative; I procured two ropes of forty fa- 
thom nearly in length, and eight men to let me 
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dicular. Thence down, the breadth was about 
yards, and the length at leaſt five or ſix, through 


wet, until I came within about twelve or fourteen. 


; . : — ——— — — — * a 1 
* 
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the ſurface, is about thirty yards, and eight or nine 
yards broad. | _ 

For the firſt twenty yards I was let down (which 
was at the South fide), I could aſſiſt myſelf with my 


hands and feet, as it was a kind of confined ſlope; 
| - but after that, the rock jetted out into large irregular 
pieces, on all the three fides next me; and on that ac- 
count I met with ſome difficulty in paſſing, for about 


the ſpace of ten yards more ; at which depth the rope 
was moved at leaſt five or fix yards from the perpen- 


ree 


craggy irregular flits in the rock, which was rather 
dirty, and covered with a kind of moſs, and pretty 


yards of the bottom, and then the rock opened on 


the Eaſt fide, and I ſwung, till 1 deſcended to the 
floor of the cave, where I perceived there was light 


enough came from the mouth of the pit (though at 


tme diſtance of fixty-two perpendicular yards) to read 
any print. When I was at the bottom, I perceived 
chat the cavern confiſted of two parts; the firſt (into. 


which I deſcended, at the place I began to ſwing) 


being a cave, in ſhape not much unlike to that of an 


oven ; and the latter, a vaſt dome of the form of the 
inſide of a glaſs-houſe ; with a ſmall arched paſſage 


from the one to the other, through which a flope of 
looſe ſtones (that have been thrown in from time to 
time) extends from the wall at the Weſt fide of the 


firſt dome, to almoſt the bottom of the ſecond cave, 
or dome, with- ſuch an angle, that the further end. 
of the cave is lower by twenty-five yards, than the 
place where I firſt landed. | 


The. 


[ 253 ] 
The diameter of this cavern I take to be nearly fifty 
yards: the top I could not trace with my eye; but 
had reaſon to believe it extended to a prodigious 
height; for, when 1 was nearly at the top of one of the 
incruſted rocks, at the height of (I dare fay) twenty 
| yards, I could find no cloſure of the dome, though 1 
then ſaw much further than when Iſtood at the bottom, 
As to the particular curioſities to be met with 
in the ſmall cavern, they are not worth mention 
ing; indeed I did not meet there with any ſtalac- 
titical incruſtations whatſoever ; but the wall confiſted 
of rude and irregular fragments of rock. 
Amongſt the ſingularities in the ſecond cavern, I 
particularly obſerved the following; climbing up a 
few looſe ſtones on the South fide, at the place marked 
Q. (in the plan fig. II.), I deſcended again, through. 
a ſmall ſlit, into a little cave, four yards long, and ir- 
regular, as to height not exceeding two yards; and 
the whole lined with a kind of ſparkling ſtalactites, 
of a fine deep yellow colour, with ſome ſmall ſtalacti- 
tical drops hanging from the roof. V 
Facing the firſt entrance is a moſt noble column, 
of the fame kind of incruſtation (ſee D. fig. II. and IV.) 
which J could perceive to be above thirty yards high: 
and proceeding on to the North, I came to a large 
ſtone (marked E. fig. II. and IV.) covered with the like 
matter; and under it I found a hole two yards deep, "7 
lined with the ſame ; from whence ſprung a rock. 
confiſting of vaſt ſolid round maſſes, like the former = 
in colour, though not in figure, on which I eafily- 5 
aſcended to the height of twenty yards, and got ſome: | 
fine pieces of ſtalactites, pendent from the cragged 
des which joined this rock. At the upper part I: 
—— perceived! 
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perceived a ſmall hole, or cleft; but could not, without 


being in danger of my life, get at it; and J found 


great difficulty in coming down again. 

After this, proceeding forward, I came to another 
pile of incruſtations, different from the two former, 
and much rougher ; and which was not tinged with 
ſuch a yellow, but rather with a brown colour ; and at 
the top of this alſo is a ſmall cavern,into which 1 went. 

The laſt thing I took notice of was the vaſt drops 
of ſtalactites, banging like icicles from every part of 


the vault; ſome of which were as large as a man's 
body, and at leaſt four or five feet long. 


I obſerved the greateſt part of the walls of the large 


cavern was lined with incruſtations, and that they 


were of three kinds: the firſt, being the deep yellow 
ſtalactites; the ſecond, being a thin coating, like a 


kind of light ſtone· coloured varniſh upon che ſurface 
of the limeſtone, and which glittered exceedingly by 
the light of the candles; and the third being a ſort 
of rough effloreſcence, every minute ſhoot reſembling 


a kind of roſe- flower. 

Having ſatisfied my curioſity with a view of this 
aſtoniſhing vault, I began to return (obſerving the 
whole floor to be covered with vaſt quantities of looſe 
ſtones); and reaſcending that heap, which I firſt. 
mentioned, and ſo returning through the arch which 
ſeparated the two vaults, I perceived, that though it 
is now only about three yards high, yet it muſt for- 
merly (before the ſtones were flung in), have been a 
very magnificent entrance. 

Once more faſtening the rope to my body, I gave 
the ſignal to be drawn up, which I found to be a 


much more difficult and dangerous tatk than my 
deſcent, 
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deſcent, owing to my weight drawing the rope into 
clefts, betwixt the fragments of the rock, which 
made it ftick; and to my body jarring againſt the 
fides, which I could not poſſibly prevent with my 
hands. Another circumftance allo increaſed the 
danger, which was, the rope looſening the ſtones over 
my head, whoſe fall I every inſtant dreaded. As I 
was obliged to keep my face towards the fide on 
which I was let down, I could not make any very 


particular obſervations on either of the rocks on each 


fide of me, nor any whatſoever on the oppoſite one, 


except at a few reſting * either in my deſcent 


or aſcent. 
| For the ſake of conveying a clearer idea of the 


deſcription, I have added two or three drawings, and 


a plan; which are as exact a reſemblance of the Place, 
as my recollection will enable me to give. 
And, before I conclude, I ought to mention, that 


under the projection of the rock at A (fig. I.) where 

the paſſage firſt grows narrow, and which may with 
difficulty be ſeen from the top, is the entrance of a 
cavern, that ſeems to go a great way; but I could 
not get into it, and therefore am not able to fay any. 


thing further about it. 


P. 8. Since writing the above, I have been inform 
ed, that a gentleman, who lives near the ſpot, affirms, 


there was formerly the mouth of a ſecond ſhaft in 
the floor of the great cavern, ſomewhere under the 
great heap of ſtones; and that it was covered up by 
the miners, at the time when ſo many loads were 


thrown in from the top. It is reported to have gone 
down a valt depth further, and to have had water at 


the 


2 — — — 
8 2 hae — nf 2 — 3 
| = « 


8 


the bottom; but I did not perceive any remaining 
appearance of ſuch opening myſelf, nor did the 
miners, who went down with me, ſay any thing 
about it. 


To Doctor Maty, Sec. R. 8. 


1 
Bedford- Row, Sept. 1, 1770, 


J Have taken the liberty to ſend you, in conſequence 
of Mr. Lloyd's requeſt, his curious and exact ac- 
count of Elden Hole in Derbyſhire: and J hope it 
will not be thought improper, if I venture to add a 
few ſhort obſervations upon it. + 
Mr. Lloyd, in his poſtſcript, mentions the report of 

there being a ſecond ſhaft, at the bottom of the great 
heap of ſtones: and when I was myſelf in Derby- 
ſhire, about four years ago, and went to view the 
ſpot, I had an opportunity of receiving ſome in- 
formation, from the wife of one of the miners, who 
had been down; and ſhe deſcribed the cavern in a 
manner agreeable to ſuch an account: for ſhe men- 
tioned a very ſteep ſhelt, or deſcent, in the midway ; 
at the bottom of which (ſhe ſaid) her huſband went 
down again a great way further, till he came to ſome 
ns 8 

I do thereſore conclude, that there really is ſuch a 
ſecond ſhaſt; which having been covered up with 
large 
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large flag ſtones, or timber (probably by the miners) to 11 
facilitate, if poſſible, the filling up of Elden Hole, ſtill 
remains buried under the heap of ſtones. And I do 
_ alſo ſuppoſe, that the great ſlope of ſtones, which Mr. 
Lloyd deſcribes, is not entirely compoſed of looſe 
ſtones from time to time flung in; but that under 
them is the original ſhelf of ſolid rock, much ſteeper 
than the preſent ſlope, and ſomething in the direction 
SD fig. V. with the mouth of the ſecond ſhaft near 
the end of it. And this ſuppoſition, together with 
Mr. Lloyd's exal deſcription of the parts of the 
cavern which he ſaw, will perhaps reconcile all the 
accounts that have been given of this moſt aſtoniſh- 
ing chaſm. | 
For, ſtones flung down, or let down by ropes, in 3 
a proper direction, would certainly ſlide along the 
helf of rock, and deſcend into the ſecond thaft, 
before it was covered up; whereas others would reſt i 
at the bottom of the firſt ſhaft, or in the great cave: '| 
and hence the depths obſerved by different perſons, 
at different times, mult have varied greatly from one | 
- another. [| 
- And if it be farther conſidered, that, in ſounding 3 (| 
ſuch great depths, the weight of the rope may often $1 
be miſtaken for the weight of the plummet; and on 
that hence the rope may continue deſcending, and 
collins up, firſt at the bottom, and afterwards Vfw; 
other places where it is accidentally ſtopped, till it be = 
at length hindered in its deſcent by ſome projections 
of the rock nearer the mouth of the ſhaft; this will | 
account for Mr. Cotton's letting down 884 yards ; 
whilſt the water at the bottom of the ſecond ſhatr os 
will account for 80 yards being wet; as { many | 
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might coil up in the water (let it have been ever fo 
ſhallow), and as the reſt, beyond the real depth of the 
chaſm, might coil up either in the great or little 
Cave. : | a WE. 
Again, the many craggs on each fide the firſt ſhaft, 
(and probably allo on each fide the fecond) muſt 


retard any ſtone in its fall; and by that means will 


account for the length of time a body takes in de- 


ſcending; which muſt be a great deal longer than 


if it fell in open ſpace: and hence Dr. Short (who 
has given us a calculation, formed from the time of 
the deſcent of heavy bodies, according to the New- 


tonian principles of gravitation) was mifled to con- 


_ clude, though very ingeniouſly, that this chaſm was | 


%%% ooo: > 
And laſtly ; the falling of ſtones into the water, at 


the bottom of the ſecond ſhaft, and the increaſe of 
the found made thereby, partly from the reverbe- 


ration at the fides of the great cavern, and partly 


ftom the form of the upper ſhaft (which is not very 


unlike that of a ſpeaking trumpet, ſee fig. I.) might 
occaſion that aſtoniſhing noiſe, which is ſaid to have 


been heard at various times formerly, on throwing 
ſtones into this gulph ; but which has not been heard 
of late years, in a manner at all agreeable to old 
reports. ; 


And now, Sir, I cannot forbear to take notice, that 


as both Mr. Lloyd, and alſo the miner's wife, from 
whom TI had my information, mentioned there being 


water at the bottom of the ſecond ſhaft, it ap- 
pears highly probable, that this water is the conti- 
nuation of a ſubterraneous river; and indeed of that 
very river which runs out of the mouth of the great 

_ Cavern. 
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cavern at Caſtleton: for it is obſerved by the coun- 


try-people in the neighbourhood, that there is a large 


quantity of grit ſtone grows in the earth near Elden 
Hole, but none near Caſtleton; and yet, on high 
floods, the river at Caſtleton waſhes great quantitics 


of fragments of that very grit-ſtone, out of the mouth 


of Caſtleton cavern. 1 
There is alſo a tradition, which, however ridiculous 


it appears at firſt fight, ought to have ſome little 


weight; eſpecially if compared with what Keyſler 


and Dr. Brown * relate of the Zirchnitzer ſea in Car- 


niola. The tradition is this, that many years ago, 
a poor old woman, hunting her gooſe, it fled from 


her, and at laſt fell down into Elden Hole, to her 


great ſorrow ; but ſome days after, ſhe heard it was 
ſeen at the monk of Caitleton cavern, and actually 


received it ſafe again from thence : the goole having, 


Dy the fluttering of its wings, preſerved itſelf from be- 


ing daſhed to pieces in its fall; and having found 


its paſſage fafely through the ſubterrancous river. 
[ have added theſe few obſervations, for the ſake 


of preſerving the tradition cocerning the ſecond ſhaft, 


which otherwiſe perhaps would very ſoon be loſt; 
and alſo for the fake of ſhewing how great a pro- 


bability there is of its being true : and to explain the 


matter more fully, I have ventured to add a fifth 
drawing, though merely from conjecture. 


But before 1 conclude, I muſt beg leave to obſerve, 
that the diſpoſition of the maſſes of ſtalactites in this 


cavern, ſeems to me to deſerve ſome attention, Of 
the three great piles of incruſtauons, two maniteſtly 
* See Keyſler's Travels 8vo. Vol. IV. p. 140, and Lowthorp's 
Abridgement of the — SIR Tranſactions, Vol. il. p. 306. 
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deſcend from two chaſms (H and G fig. IV.) in the 


ſides of the cavern; and therefore ſeem to have been 


formed by the water draining, and dripping at times, 


through thoſe chaſme, and carrying with it the ſtalac- 
titical matter: and it is remarkable that the pile (I, 
Fig. IV.) from the larger chaſm, is coarſer, and 


rougher, and of a more earthy colour, than that from 


the ſmaller chaſm. But the third and largeſt column 
of ſtalactites, (D, Fig. IV.) has no chaſm in the rock 


at its top; and is of a finer kind than the two others; 


and conſiſts of perpendicular ſpires; whereas the 


others conſiſt of large miſ-ſhapen lumps. And it 1s 
moſt remarkable, that this ſtands very near the end 
of the {lope of ſtones; and conſequently, that ſome- 


Where near it muſt be the mouth of the ſecond 


ſhaft, if ſuch really exiſts, 


As therefore Dr. Browne, in his travels (p. 96, 4to.) 
mentions ſtalactites formed on the irons in the cupola 
of the baths at Buda, by the exhalatious from the baths ; 


and as ſo many of the waters in Derbyſhire are warm, 


and mineral; I would beg leave to ſubmit it to the con- 


lideration of the curious, whether this column, in parti- 


cular, and the thin coating of ſtalactites, on all the 


walls of the great cavern, mentioned by Mr. Lloyd, 


were not moſt probably formed by exhalations from 


the ſecond ſhaft; whilſt the other two columns, and 
the ſtalactites pendent from the roof, were formed by 


water and ſtalactitical matter tranſuding through the 
chaſms above-mentioned, and through the pores of 
the Rone? - Lam M8. 


With great reſpect, your much obliged, 
and moſt obedient humble ſervant, 


Edward King. 
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Explanation of PLaTE VIII. 


Fig 1. 


A Section of the Great Shaft, and Firſt Give, 35 


Ns 


8 
A 


The mouth of the Chaſm lengthways from 


North to South. 
The South end, at which I was let down. 


The firſt great cragg, where the paſlage 


grows narrow. Oppoſite to it is a large 


Projection of the rock, which may be | 
juſt ſeen from the top: and under that 


is, 


The entrance of a cavern, which * 


to go a great way; but I could not get 
into it. 


A large ae of the rock at the bottom 
of the ſhaft. As ſoon as I had paſſed 
this, I ſwung ; ; being come into the firſt 


Cave. 


The heap of Road with which the while 


bottom of the firſt cave is filled. 


The arched paſſage into the great vault, 
being about three yards high. 


Fig. 
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Fig. II. 


The Plan of the Caves. 


The floor of the firſt cave. Y The 


North end. Z The South end. 


The flat wall of rock, on the Weſt ſide. 


The entrance into the great cavern, on 
the Eaſt ſide. 


| BXQKVPI The floor of the great cavern. 


A little, narrow, irregular cave. 


The baſe of a column of ſtalactites, : 
above 30 yards high. 


The baſe of the rock of more ſolid and 


round maſſes of ſtalactites. 


The great ſtone, which covers | of 


the mouth of 
A pit, or hole, twe yards deep, lined 
with yellow ſtalaQtites like ſtucco. 
The baſe of a pile of encruſted ſtones, 
which lead up to a ſmall cave. 


The direction of the ſection fig. III. 


The direction of the ſection of the great 
| cavern, "S A 


Fig. 
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The entrance on the Weſt ſide. 
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Fig. III. 


The ſhaft where I was his down. 


The place where I began to iwing, in the - 
ſmall cave. 


The perpendicular wall of rock on the 
Weit fide. 


The entrance into the great cavern on the 
_ Eaſt fade. 


The great Vault or Dome, 
The heap of ſtones, which have been flung 


in from time to time. 


Large drops of ſtalactites, i in cluſters. 


Explanation of PLaTE IX. 
Fig. IV. 
The infide of the great Cavern. 


The continuation of the vaſt heap of ſtones. 


The column of ſtalactites, above 30 yards 
high. 


The great ſtone which covers part of the 


mouth of 
F A 


4 A l 18 


E _ the 
1 * 


—— tn 


4 — — — e 
* , . 


- * — 
of —— — 
— — — 2 23320 


ä CS, e 


9 
AK. TIT TRE 
v ©," bas? 
— — 2 


2 
G 
— 


il 
1 
A: 
4 


— — — — —— 12 — — — — —-„—- — — 


— ” - — —— — —— — 
if * 3 * r 
n 
* 


2 
2 


2 — 


1 


2 


C 
B 


[ 264 ] 
A pit or hole, two yards deep, lined with ſta- 
lactites like ſtucco. 


The rock of more ſolid and round maſſes of 


ſtalactites, on which I aſcended about 20 
yards. 
A cleft in the rock at the top of his pile, 


A pile of incruſted ſtones, which leads up to a 


(mall cave H. 5 
Large drops of ſtalactites, hanging in large 
dluſters. 


The roof (probably ſomewhat of this form) 
but too high to be ſeen. 


S 


Fg. V. 


-& View of all the Caverns, with the ſecond Shaft. 
WE 


The mouth of Elden Hole. W The Weſt 

ſide. E The Eaſt, 1 
The entrance into the leſſer cave. 
The paſſage into the great cavern. 
The roof of the great cavern, reaching near- 
ly to the ſurface of the ground. 
The ſlope formed by the heap of ſtones. 
The ſteep ſhelf of rock, probably, under it. 
The mouth of the ſecond ſhaft, which very 
probably ſtill exiſts; but is covered up, 


lomewhat in the manner here repre- 
ſented, 


eſs The 


5 [ 265 
F The bottom of the ſecond ſhaft. 
GH A ſubterraneous river, at the bottom of the 


ſecond ſhaft; which probably communi- 
cates with ſome of the rivers in that 


great cavern at Caſtleton : a circumſtance Wl 
there is reaſon to ſuſpect, from hence, mY! 
that thoſe rivers, on great floods, are 1M 
obſerved to caſt up ſmall fragments of 1 
a kind of grit ſtone, which grows 5 A 
plentifully in the parts of the country near ||! 
Elden Hole; but is not to be found in bi 
the parts near the cavern at Caſtleton. 
5 | 
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XXXIL An Account of two new Tortoiſes; 
in a Letter to Matthew Maty, M. D. 
Sec. N. S.: By Thomas Pennant, E/; 
F. N. 


SIR, 


Read May 2, F BEG the e of you to lay 3 | 
- 270% the Royal Society, an account of two 
| tortoiſes that have juſt fallen into my hands. 

The firſt was communicated to me * by my 
worthy and learned correſpondent Doctor Garden, of 
Charles Town, in South Carolina ; 3 A gentleman to 
whom the world is indebted for various information 
relating to the natural hiſtory of that province; and 
whoſe aſſiduity promiſes fair to enable me to make 
conſiderable additions to the accounts already given of 
the new world. He has favoured me with an ample 
deſcription of this new animal; together with ſome 


relation of its manners; both of which are now 
delivered to the ee in the words of the i ingenious 
writer. 


* The ſpecimen now under the inſpection of the Society, 
was lent me, by my good friend Mr, Ellis; my own ſpecimen 
being in tae country: to Mr. Ellis I was allo indebtcd for the 
elegant drawing of the animal, done from the life, in South 
Carolina, 

6 1 


100] 

« I now come to ſpeak of a ſpecies of Turtle or 

« Tortoiſe, peculiar to our ſouthern rivers. We call 
* it the ſoff ſhelled Turtle; becauſe, when alive, the 
“ covering looks like leather, very ſmooth and pli- 
« able, without any appearance of bone in it. It is 
« very ſwift and fierce, They are not commonly 
got here in Charles-town, though by chance 
'« this laſt ſummer, I had two ſent me. One of | 1 
«them I had preſerved entire and ſent to our friend 1 
« Mr. Ellis; the other, leſs perfect, I have ſent you. | 
« This is a very curious animal, and I think, a non- 
e deſcript, for there is none of Linnzus's fifteen 
** ſpecies, that reſemble it, except the irſt; and 
that, he particularly mentions, is found in the 
e Mediterranean; but this always inhabits freſh 
waters, remote from the ſea, The head and ſnout 
* are particularly diſtinguiſhed from every other i 
„Turtle; and what is more, I am told they ex= : i 
ce ceed any turtle in the delicacy of their taſte and 4:4 
« flavour. I never eat any of them; but have heard [11 
* many ſpeak of them who were great epicures, and _ Mil 
they have aſſured me, that they were far preferable iN 
0 the green kind.” Ml 


* . a * 
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2 N — — — 
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* There are two ſpecies of Tortoiſes in that ſea, a coriace- 
ous one, and another reſembling that of the Weſt Indies, which 
is ſcarce eatable. The laſt I procured from Leghorn, and at 


this time am doubtful whetker it differs ſpecifically [rom the | — 1 
Weſt Indian TS me. 5 * 
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Freſh Water Turtle, commonly called & m 8 belled 
Turtle. Tas. X. 


« THEY are found i in large quantities in \ Savannah 
and Alatamaha rivers; and I have been told that 
they are very common in the rivers in Eaſt Florida. 

e They grow to very large ſizes, though the largeſt 
that ever 1 heard of was ſeventy pounds. 

The Turtle, which I now have by me, weighs 


twenty pounds; and probably, when I firſt got it, it 


might have weighed from twenty-five to thirty 
pounds, as I have obſerved that it A grown poorer 
every day. I have had it now near three months, 
and I never could obſerve that it has eaten any thing 


that has been given it, though a variety of things 
have been tried. 


Alt is twenty inches long from one end of che ſhell 
or covering to the other, and fourteen inches and a 


half broad. The colour of this ſhell or covering, in 


general, is dark brown, with a greeniſh caſt. 
« The middle part is hard, ſtrong, and bony; but all 
round the ſides, eſpecially towards the tail and 
hindermoſt part, it is cartilaginous, ſoft and pliable, 
reſembling thick tanned ſole- leather, yielding very 


eaſily to any force in any direction whatever, but 
thick enough and ſtrong enough to defend the animal 
from any injury. All the hind part of the back is 


full of oblong ſmooth knobs; and the fore part, juſt 

where it covers the head and neck, is ſtudded full of 

large knobs. The under ſide of this plate is very 
beautiful, 
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beautiful, of a lively whitiſh colour, interſperſed with 

innumerable very fine ramifications of blood veſſels, 

running from the margin of the plate into larger and 


larger branches, until the fight of them 1s at once loſt 
by their entering the body of the animal. 


The under, or belly plate, or rather fternum, is of 


a fair whitiſh colour, and extended forward two or 
three inches more than the back plate, {o that the head 
reſts on it very conveniently. The hind part of this 

plate is hard and bony, ſhaped very much like a man's 

riding ſaddle, with two pieces for the thighs to reſt 


on. The fore part of the Plate is pliable and carti- 
laginous. 


« The head is ſomewhat triangular and attenuated, 


rather apparently {mall for the animal, but growin 


gradually larger towards the neck, which is thick and 


long, and eaſily extended out (the neck of the pre- 
ſent ſubje& was thirteen inches and a half long) to a 
great length, or drawn back again under the ſhell 
or plate. 

« The eyes are placed in the fore and upper part of 
the head, near to one another, having pretty large 
looſe pal pebræ. The pupil is ſmall and lively, ſur- 
rounded by a lemon- coloured iris, perfectly round, 
and giving much life and fire to the eyes. When 
danger approaches, or when it goes to ſleep, it 


covers its eyes, by bringing the inner and looſe part of 
the lower palpebræ over its eye, like a membrana 


nietttans. 


« The upper lip and under W are both large, but 
eſpecially the upper. The mandibula are both entire, 


each being one entire bone all round, of the ſame 


ſhape as the mouth. 
« The 
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« The noſtrils are the moſt ſingular part, being a 


cartilaginous production of at leaſt three quarters of 


an inch, beyond the upper and fore angle or point of 
the upper lip, perforated with two apertures reaching 
back and opening into the roof of its mouth, having 
a ſmooth ſeptum but fimbriated upon each fide. 
This, at firſt fight, in ſome manner reſembles the 
ſnout of the mole ; but it is tender, thin and tranſpa- 


rent, and cannot be intended for digging in the earth 


or hed 


« The arms are thick and ſtrong, conſiſting of 
three diſtinct joints, vi⁊. the upper, the fore arm, and 


hand. The hands have each five fingers, of which the 


three firſt are ſhorter and ſtronger, and furniſhed with 
ſtrong nails, or rather claws. The two laſt fingers 
have more joints, but are ſmaller, and, inſtead of being 
furniſhed with claws, are covered with the membrane, 


which is extended even beyond their extremities. 


Towards the back or hind part, there are two ſpurious 


fingers, which juſt ſerve to ſupport the membrane 


when extended. The upper fide of theſe arms and 


hands are covered with a wrinkled looſe ſkin, of a 


dutky greeniſh colour. The legs conſiſt of the ſame | 
number of joints, and have the fame number of toes 
as there are fingers on the fore-feet, and theſe are 
furniſhed with nails in the ſame manner, only there 


is but one ſpurious toe. Both the fore and hind legs 
are thick, ſtrong, and muſcular ; and as the animal is 


ery fierce, when it is attacked or diſturbed, - it often 


ke? A itſelf on its legs, and will leap forward to bite 


its diſturber or enemy, which it does with great fury 
and violence. 


« They 
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« They are likewiſe very ſtrong, and of a lively 
whitiſh colour, becauſe they are generally, if not 


always, covered with the upper plate, which, as I ſaid 


before, 1s extended a great way behind. 


« The tail is large and thick, and generally as long 
as the hind part of the upper plate. The anus is 


placed about an inch from the extremity of the tail 


on the inſide. 
« The Turtle, from which theſe characters were 


taken, was a female; after ſhe came into my poſſeſſion 


ſhe laid fifteen eggs, and about the ſame number were 
taken out of the beliy when ſhe died. The eggs 


were nearly an inch diameter, and perfectly ſphe- 


ical. 


« It is cteemed very good eating, and ſaid by 
many to be more delicate than the green turtle. 


The ether Species of Tortoiſe, which Fane © 
the Tuverculated, 


was communicated to me by Mr. Humphries, 


of St. Martin's-Lane, merchant of minerals, ſhells, 


and inſets, He was unacquainted with its place 
and hiſtory; therefore I muſt content myſelf with 


giving a meer deſcription of it, deprived as I am of 
the knowlege of its manners and uſes, without which 


even natural hiſtory is as replete with dulneſs as with 
mann. 


Its 
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Its length, from noſe to the extremity of the back, 


is three inches three lines; its greateſt breadth, one 


inch and a half. 
The head is large and ſcaly. The neck thick and 


wrinkled, Eyes full; noftrils ſmall and oval; the 


end of the upper mandible long and bifurcated, lap- 
ping very far over the lower. 


The back is divided length-ways, with five pro- 
ainent ribs covered with large yellow tubercles, the 
intervening part is duſky and divided by multitudes 


of leſſer and more depreſſed tubercules. The whole 


circumference of the back nga vy a tuberculated 

rib, like thoſe on the upper part. The extremity 

furcated. The whole is coriaceous 5 pliant. 
The tail is deprefied ſideways, tapers to a point, 


and reaches beyond the end of the back. 


The belly is yellow, tuberculated like the back, 


but marked with tix rows greatly prominent. 
The prior fins are longer than the whole beds 


very thin, duſky, and edged on their interior ſides 


with white, and both the ſurfaces are covered with 
depreſſed tubercles. The hind fins are broad, 
much dilated near their end, and ſlightly bilobated : 


none of theſe fins had the leſt marks of toes or 
nails. 


This may probably be the ſame with the Te eftuds 


cortacea of Linnaeus, p. 359, or the coriaceous one 


above mentioned: but, as I have not at preſent be- 

fore me the authors cited by that able naturaliſt, I 
will not pretend to pronounce with certainty whe- 
ther it is the ſame. 


Expla- 
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Explanation of the Figures. 
Tas. X. 


Fig. 1. The ſoft-ſhelled Tortoiſe, 
2d̃. The ſame on its back. | 
3. The fame with its neck exerted ; drawn from 
the dried animal. 1 
4. The tuberculated Tortoiſe. 
5. Exhibits the form of the mouth. 
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XXXIII. Meteorological Obſervations at Caen in Normandy; 
* 1765, 1766, 1767, 1768, 1769, By Nathanacl 
Pigott, 2505 3 communicated by the late Dr. — F. R. 5. 


Months Days] Barometer 


Read May 9, 1771. 
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Meteorological Obſervations, at Caen in Normandy. 


Remarks 


Wind moſt in the northern points ;. 
inning, cloudy ſky ; middle, fon 
end,. windy 


and ſun 


1 


* 


5 Theſe obſervations are from the 

_ to the 24th only. Wind vari- 

le ; the beginning ſhowery; 12th: 
and clouds, 


19 Crone ditto | 
17 Leaſt ditto | 
15 God ditto 
| [Leaſt ditto | 


"9 25 Greateſt ditto | F 
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18 [Greateſt ditto | 
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Meteorological Obſervations at Caën in Normandy, 


Mean 


66 


| 


[wind and ſnow 1n the nights, 


Remarks 


CCC TE 


— — — — 
. ind variable; iſt, 229, 


ſtormy 4 
I 
2fth hurricane; 234, 24ih, 


2 th, 

The 
N hole month moſtly clo Yudy fro un 
25th to 26th, quickſilver ell! ins barge 
meter 0,47 inches. | 


— 


Wind variable; moſt part of the 


[monch rain and wind. 


Theſe obſ-rvations from the 2d to 


th: 16th only, Wind W cloudy 


and rainy. A 


Wind at beginning in the North 
points; middle variable; end in the 
South points, Clouds and wind al- 
moſt the whole month. 


_ jr — Le 


Wind till towards the end varying; 
from the 2 5th S. S. E. Cl. ud and 
wind the waole month. | 


Wind moſtly E. S. E. the end of 


the month variable; clouds and win dz 
6th ſtormy: theſe obſervations from 


| 


the iſt to the Ioth only, 
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Meteorological Obſervations, at Caën in Normandy. 


1767. 
Months | Days | Barometer Inches Mean hes Mean Remarks 
January [21 [Greateſt height 30, 10 20,575 1 
13 Leaſt ditto 29706 3 Wind moſily S. S. E. this month 
— ——— froſty; ſometimes ſharp and high 
30 Greateſt Sno $20]. © ©. 
1 Leaſt di | 208 41,25 
3 es {| 30,51". 29 
Februar | | 2Greateſt FRY 30,03 1 
7 8 Leaſt ditto 29,30 29,665 * Wind moſt in the South points. 
2 5 hs | Rainy and windy from the gth to the 
5 ms UL The * 15th. Theſe obſervations only down 
1 Greateſt ditto | | 54501 2.0 to the — 
180 Leatt dete 505 9 3 
b May | 2 [Greateſt ditto 33730 29 86 | © 
1? Leaft . 2942 ä . Wind varying the whole month, 
1 hs ns ee e LN | | moſtly rainy and windy, 
16 Grenes ditto : 02,0 88,3 
4 [Leaſt ditto = $530 | * 
| | | 13 5 ba 1 Bs 
- - — —  __ ——— 5 — rs FF W 
June Io [Greateſt ditto 30, 1 5 3 
3 Edius 2939 Wind varying. 3d ſtormy; the 
OO F | [whole month windy and rainy. 
29 Greateſt ditto 65,5 60,25 | 2 
| 3 [Leaſt ditto 55,0| © 
— Tn — CE | HE —— CE ee ne 
July $7 Greateſt « ditto [30,02| % 826 9 3 
| 21 Leaſt ditto 29,63 9 5 Wind varying. 21K ſtormy; from 
1 = 5 | 3 [the 11th to the zoth cloudy and rainy. 
| Toes I Sg FT - Fe flies yet in the appartments and | 
15 Areateſt ditto | | 07,0 65 0 thoſe cannot fly. n 
12 Leal -- ditto | | 63,00 
Sr ptembe 13 Greateſt ditto 30, 16 , | 
L ws | . - 9 8 | i: | 
4 |Leaſt ditto 29,62 "99 | | Theſe obſervations only from the 
3 „ [iſt to the 15th; wind varying; wea- 
1 | her changeable. 
4 |Ireateſt ditto 72,0 68.0 n 
'15 jLeaſt ditto R 
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Meteorological Obſervations at Can in Normandy. 


Novemberſ28 Greateſt ditto 130,37 Theſe obſervations from 14th to 


lagth only. Wind chiefly in the S. 


1767 
il Months E | Barometer — Mean Mean Remarks 
1 Oddober ſr 8 Greateſt height. 20, 16, . 
118i 8 [Leaſt ditto 29,68 Theſe obſervations from the 7th to 
I. — a aw e 20th only. Wind moſt in the 
. 2 $ Greateſt ditto _ — TOS rs 
bl: | [14 [Leaſt ditto | 5755 

lf, 


es Tea die 2921 [29-79 


IN. N. E. wind. See an account of 

Ithis froſt lower down: iſt, moſt trees 
— have leaves, but yellow and begin to 
fall. x4th, the trees * of their 


% 
433 5 np 


20 [Leaſt ditto 29, 19 29.815 | 


W 


is | Re =] = 8 — 18th, 21, 22d, ſun-ſhine and 
U 45 ſmall froft. Rill 
k | 127 Cres ditto mall froſt. 16 the leave Ow 
| if ö 5 50. 8. n 
| 23 Leaſt ditto 4 7 
8 — | — — — ME — | — — — — 
| December 1 Greateſt ditto ! 20,44 oat began to freeze very hard with, 


| 8- 7 ditto 
27 [Leaſt ditto, 


1 1768 
1 January | 5 [Greateſt ditto |30,00 £ Fn 1-4 
11 19 Leaſt ditto 29, 10 9555 1 | Wiad moſtly i in the Eaſt points. 
+ bi. — — wo ene 1 T 1ſt, much ſnow : high wind; ** 
I. | . | | th, thaws. c 
© it 30 Greateſt ditto | 2,5 den to the Bt; 3 
1 97 | ſt of the month raiay and. windy. 
| tt | 6 7]Leaſt ditto | | s ns of 1 55 | F 
. — ä | —— — 3 | — na ER _— 
PFiebruary | 6 JGreateſt ditto 30 
| f i 237 ö | | 
' | 10 Peaſt ditto 29, 56 29,965 — 1 22 1 * 
| | _ — moſtly windy, cloudy and 
il 14 16]Greateſt ditto | 550 f 
| || 4 $SILeaſt ditto 44201 5055 

| | 


Mete- 


— — — 


—_— ˙ —w-—_ U.4..- 


—  — —— — — — x — — . oo 
- - „ cc. * — — . — — — 
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Meteorological Obſervations at Caën in Normandy. 


1768 
Months | Days | Barometer inches Mean The. Mean Remarks 
March 411 . height 30.39 5 8 | | 
15 Leaſt ditto 29,029 3 8 
111 12 [Leaſt | Sino 0 1440 Ss | | Wi 
55 r Anas e 8 "Wind 88 Ich, orm E 1 
. 20 > _ gvirrc 1097 P.M. lightning fell on t ec urch. 1 
3 Leaſt ditto 29˙43 50 | | {called Abbaie aux Dames, ran over the | il 
Da res 1 j— (choir with quick ſerpentine motion, 8! 
[17 . [Greateſt ditto | [ 6. and then diſappeared without any fur- | 
* Leaſt ditto 50,0 [ther miſchief ; 3 29th, rain and thunder Wi 
2 EE 1 | at 11h, A. M. 3 | Ml 
23 [Greateſt ditto Wind chiefly in the N. 1 
is month was windy, and j| 


29 Leaſt ditto 


3 — 


ſhone with white broken clouds. ap | © 
c 10 h. 8 M. ſtorm of thunder, = | 


ST = (Greateſt ditto ightning aod rain I 
I 2 19]|Leaſt ditto 1 
4. £48 [Great di 0 | Wind chiefly in the Weſterly points. | ; 
26 Leaſt ditto | 7th, at 4h. P.M. ſtorm of hail 18 
13 thunder and lightning ; from gth to 
. 5 Ec 885 22d, windy and rainy; 24th, ſtormy 
124 Gr eateſt ditto | 6 578— with rain thunder and lightaing, ? ö 
2 Läeaſt ditto 1 bl 
— — — — — 4" 
July | 21 "Hs ditto | | | — q 
7 [Leaſt ditto | 5 Wind chiefly in the Weſterly points. | 
1 * 822 cloudy and windy, with 1 4] 
j 1 Grenk | ditto | 69,0 | 
20 [Leaſt ditto - 4-4 
Auguſt | 9 [Greateſt ditto : - 
1 | - Theſe obſervations from the 3d to 
433 |Leaſt ditte BY 13th only. Wind moſt in the 
3 = — — — | Weftern points; ſy partly cloudy, 
12 Greateſt ditto | J 70, o 68.0 aur clear. | 
19 [Leaſt ditto 1 _ 66,0] ? | 


: . Mete · 


* 1 
=> © — I Lemmon ooh. elit dean tat 1 _— IK 


— — — — — — — —— — _ —__—  —  c_— — ———i___——————— — — 4/2 HI 
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Meteorological Obſervations at Caen in Normandy. 


1768. 


Months | Days | Barometer Inches] Mean The.] Mean | Remarks 
8 | as | | 
3 en 3 — — — — —— 
Septembei 14 Greateft height 30.03 | | | 
— 12 Leaſt ditto 29,45 9 14 Theſe obſervati ons from the 7th to 
So 3 ES ad 1 ,ũſüüüH 15th only. Wind unſettled. i2th, 
| | | | ſſome thunder in the morning z the 
14 Greateſt ditto . 65,0 62,4 other 1 wind, Clouds or rain. 
18 Leaſt ditto 600, 5 5 | : 
— — — — —— — — — — ** . 
| | | 5 | 
October 1 | October Zoth, betwixt 12 h. and 
| F 13 h. at Harcourt, about; leagues 
4 | S. W. of Caen, ſeveral gentlemen 
f | ſaw a ball of fire of a whitiſh colour, 
| | # apparently of about a foot diameter, 
| [| ö {which caſt a great light in the room, 
| | though the curtains were drawn, and 
| | | | there was a great fire and ſeveral wax 
1 = lights in it: its direction from N. to 
| | | 3 | S. It fel! with great velocity, and 
| | | | | 5 ſeemingly about 30 or 40 yards from 
| 1 | the room, without any exploſion. I 
1 | | | had juſt left the apartment, but was 
54 | * | immediately informed of it; avout 
q | | | 3 hours after, there was a violent 
i | 4 | | | hurricane of wind, bail and rain. 
„ 5 | Hi 1 
pi FFV M e [Barometer at noon the zi 29.4 9 
November|ſig Greateſt ditto 30,22 3 ditto — — 22d 28,40 
23 [Leaſt ditto 28, 60 954 fell in 24 hours 7 "097 
| Po, 1 22d, continued rain; at 10 . M. 
| | | 5 * A ſmart flaſhes of lightning with thun- 
15 30 Greateſt ditto | 54,0 19 0 der. Wind varying this month and 
2 Leaſt ditto | 44 0177?” [the weather cloudy, rainy and w:ndy 
_ . 23 : | * I pth leaves begin do fall. . 
— — | ; — | —— — — LEE nada — 
Decemberſi2 {Greateſt ditto 30, 40 29,77 | . 
| ES” ind c inth thern points. 
[2 Leeſt ditto 29,14 | 2d ftorm of 45 33 E 141 
| G 5 F a e nos froſt, The weather this momn 
| I reatcit ditto 5250 ſlonſettled. 
15 Leaſt ditto 32, %% 


+ 
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Meteorological Obſervations, at Catn in Normandy. 


1769. 
Months]! Days Barometer [Inches Mean The. Mean | Remacks 
ee e — —— — | = — —— — — 
January þ 14 |Ireateſt deigh. 30, 16 20,825 
1 Leait ditto 29,49 Pe =D Wind chiefly in the Southern points, 
3 .. TS LS cloudy, wind and rainz 24th white 
* i Gr = od Sow | } 50.0 5 froſt; 22d white froſt ; the weather 
| reate ito | | om thi mouth unſettled. | 
| 22 24 [Leaſt ditto | 3955 4% 
hewarw 48 2 | 70.10 | : . 
February 120 : Greatelt ditto * 29,725 | Wind moſtly in the Eaſtern points. 
MS Leaſt ditto 29,20 | 7 7 4th at 11h. P. M. Eurricane, morn- 
is — —_— — —L—⁵ ing generally white froſt. From the 
| 2 to. | PE On 22d to the end of the month, rainy, 
| 28 (Greateſt ditto 115 3»0 Ye flach, = a bigh wind. 
I Leaft ditto c 39.00 
| 1 | 5 | 
March 3 3 ditto 30,47% 828 | No 
W & * [Leaſt | ditto 29,20 29,055 | Wind in the Northern and Weſt 
3 3 —— —— — points. All this month clouds and | 
1 4 Greateſt ditto | | [6 5,0 x yl e 
10 31 [Leaſt ditto 45,0 5955 
April | — — Greateſt ditto 30513 boe | Wind at beginning in the North 
8 Leaſt ditto 29,08 29 005 points; at the middle in the South 
PE 0 | J 55 = OT # points; at the end in the North points; 
13 * i N 224, white froſt in the morning; the 
28 Greateſt ditto | 02,5 $442 + reſt of the month chiefly rainy and 
2.3.4-5.0 |Leaſt ditto 46,0 2 _ dy. | 
May 2 Goat FARM 30, 39 = BY | 3 Relax varying; xt, at 3h. Pun. P.M. 
| | 5 3 thunder; 20th at 4 rain 
14 | Leaſt ditto 29,50 with thunder and lightning; 23d, at 
— — — | 11h, P. NH. thunder and lightnirg; 1 
124 Greateſt ditto 73:0 63 5 25%, at 3 ws P. 1. es 75 5.27, 
| | | - 5 75 ſat 4 h. P. M. a very heavy rain. This 
3 173 Leaſt ditto 15420 month moſtly windy and rainy, 
_ — —— cooanomunaraare — — — tenn———— — 
June 411 Greateſt ditto 30,19 | | | | 
15 Leaſt ditto 29 65 29,92 | | Theſe obſeryations from 2d to the 
; | ig9ih only; wind chiefly in the W. 
. 8 Aten . OT — . 2 ponts. This month clcudy, viady 
9. 10.13 reateſt ditto | 1050 530 and rainy. 
WE Lealt ditto | 10150 | 
oL. LXI. Oo Mete- 
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[nche:+ 


29,04 


— cc | 


| ESL 


| November 


i 
: 


8 


— 2 


Decembe 


{ 


4 —__——_ - 
——6— > uy Ee ES AO TOI — — 


10 
22 
19 20 


Leaſt 


Leaſt 


— 


Greateſt ditto 


Greateſt ditto 


ditto 


ditto 


K 


Greateſt ditto 
 TLeait 


Citto 


3 ditto 
Leaſt ditto 


Greateſt ditto 
Leaſt ditto 


Greateſt ditto 
Leaſt ditto 


Leaſt 


Jreateſt ditto 
diteo 


_— 


EXD 
39,16 


1769. 


Mean 


29550 


L-aft 


| (3 reateſt di tto 


Citto 


[Leut 


Ten 


eult 


( 
F 


(Greateſt citto 
Leaſt ditto 


* 


— 


— 


FJreateſt ditto 


Gitta 


. 
5 65.5 


Ther. 


F 


| Mean 


— cs cw———s 


about 4 or 5 minutes. 


Meteorological Obſervations at Caen in Normandy, 


Neem 


Theſe obſervations from 6th ta 
16th only; wind variable; grit 427; 
clouds; ine laſt days clear ſun, 


Theſe obſervations from the : 4h 


to the 23d only. Wind chiefly in the 


Weſt points; clouds and wind. 


Bnifting winds; gth, at 3h, P. M. a 
very heavy thower ot hall from the W. 
the hailſtones about the fize of a mid- 
dling walnut, of different 1rr-cular 
ſhapes 3 the largeſt of ſome, brought 
to me after the ſtorm, diminiſhed in 
volume, and weighed ſtill 2 penny» 
weights and 2 grains; the ſtorm laſted 


a. 


Nnuc 


— 


Theſe obfervations from the; 
4th only: 


Wind variable; weather unſettle!; 


often changing. 


| Theſe obſervations from 18:2 to 


zoth only; wind ſhifting; 19tb, zcth, 
hard froſt; 


the reſt of the month 
moſtly wind with fume rain, 


— 


* 


d to 

the wind almott always in 
che South points; wind ard ran; 
3d, ſqualls at Sh. P. M. the baro- 


ſſincler being at 23,59 lache. 


Mete- 


| 


| 


f 


inches | Mean height of 
1765 | Barometer 
— — — 
29,650 | january 
290,505 | February 
29,495 March 
29,9075 [April 
29,900 | May 
40,000 | June 
29,999 | July 
29, 66+ | Auguſt 
September 
29,045 IN 2 
29,7390 | December 
29,05 mean of theſe means 
3,375 Januar) 1766 
%,õ,fß February 55 
29,505 March 
29.075 [April 
29,005 July 
30, 06 5 A guſt 
29790 September 
20,555 [October 
29,992 — | mean of theſe means 
29,575 [| J:nuary 1767 
29,06 5 February 
26,860 May 
295770 June 
29,825 | July 
29,699 | September 
29,929 | October 
29790 November 
29,915 December 
23740 mean f theſe ncans 
Vol., LXI; 


ſ 263 ] 


Meteorological- Obſervations at Caen in Normandy. 


Remarks 


— — — lth. 


1 —_— 


the. 


| above 


at noon, in a South-Weſt room, 
with : a rr whoſe tube is 


about {+ of an inch diameter; in 


is extremely pereeptible ; yet, for 


further ſatisfaction, ] ordered an- 
other to be mad:: in London, with | | 
greateſt care, by Heath and 
Wing, with a nonius giving the 
| placed this 
barometer by the 5 in July 
1769; and having compared them 
every day for a year, I find that the | 


of an 
inch more than the other; there- 
fore, if from the mean height as 
29,802 

0,050 


HOLTON 8 part of an inch. 


one marks 


1 


ancient 


be deduced. 


the true mean height 1 18 


8 The enten 3 obſe iy 
at noon, was, Jan. 20, 1766, 30,72 


The leaſt, Dec, 23, 1769, at 
8 h. P. M. 
Limits of the motion of 


quickſilver 2,07 


— 


| —— | 
O.9 2. 


Mean height of 
Inches Barometer. | 
| 29,550 January 1768 
29.9005 [February 
29,705 March 
29,795 | April 
29,760 May 
| 29,855 June | 
29,815 [July 
30,015 Auguſt 
29,740 | September 
29,410 November 
AN December 
1 9.82 28 80925 mean of theſe means 
29,825 2 1769) 
| 29,725 February 
29,835 March 
|| 29,605 April 
| 29.945 [May 
| 29,920 Tune 
29,600 | July - 
29,8 0 Auguſt 
29.785 September 
29,98 Odtober 
30,035 Novemder 
| 29590 December 
29.805 3 of theſe means 
j Mean height In the years | 
e mw I 
| 29,665 | 1756 
29,922 1766 
29,790 1767 
29,928+ 1768 
29,825 1769 
| 20,802 858 5 


Here 


Theſe obſervations were made 


which the motion of the quick- 
ſilver, in ſqualls and guſts of wind. 


_ c— 9 — 


29.752 Wl 
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place; the quickſilver ſtood as follows, 
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Hence it appears, that if the mean height of barometers, on 
a level with the ſurface of the ſea, be ſuppoſed, with Dr. 


Scheuchzer, Phil. Tranſ. Ne 405, 406, 29,993 inches 
and the mean height at Cagn, — — 29,752 ditto 


55 0,241 x the - diff. 
will be the greater mean weight of the atmoſphere at the ſurface 
of the ſea, then at Caen : and if, with the Doctor, we allow, for 
each tenth of an inch depreſſion of the quickſilver, 90 feet ele- 
vation, my room, which is in the higheſt part of the town, will 
be about 217 feet above the level of the ſea. 

Monſieur de Luc, of Geneva, has given a method to meaſure 
the different elevation of places by barometers, grounded on 


his own obſervations, far more exact than any other before him; 


his rule is, „the difference of the logarithms of the height of 


the quickſilver, in the two places, reduced into French lines, 


and the logarithms carried to five places, including the charac- 


* teriſticks, will give the difference of elevation in toiles, if 


« Fahrenheit's thermometer be nearly at 66*; but about g muſt 


: deducted from the elevation ſo given, if the thermometer 
44 beat g 5 or temperate.” 


29,995 Engliſh inch.=337,824 French lines log. 25286,8 
29,752 ditto = 335110 oat log. 2525129 


diff. 34,9 toiſes 

or 209.4 French feet = 223 Engliſh feet nearly; 3 from which if 

r = 124 nearly be deducted, 210 J feet remain for the differ- 

ence of elevation of my room and the ſurface of the fea, which 
differs 6 3 feet from the reſult given by the firſt hypotheſis, 

The greateſt height obſerved, in theſe five years, with a good 


Fiahrenheit's thermometer ſcreened from the ſun, in a S. W. 


room, Was as $ follows at noon: 
1765 Auguſt 23d 
1766 Auguſt 00 
| 1765 June 7th 
the leaſt height of ditto Jan. 6th 1768 — — 14 
1765 Auguſt 23, expoſed the thermometer, at noon, to the ſung 
ſuſpended on a thread between two ſticks, in the middle of my 
garden at Catn, which may be about two Engliſh acres, ſo that 
the thermometer received the leaſt reflected heat poſſible in that 


at 


(obs 3 
at 1 P. M. 97* 
„ | 
1765 Auguſt 26, at a village, called les Iles Bardelles, ) leagues 
from Caen, the ſame thermometer, in a South room, from which 
the {un was excluded by the window ſhutteis, roſe to 90“. 


An Account of a remarkable degree of cold obſerved at Caen 
in Normandy. 


1967 - | Ther. | Hou K Barometer 


December | J 
8 24 12 jat 8 © [30,02 
1+ 16 fat 9 © [30,02 


N mn 
— N 0 


- 2 


. 


+ 18 fat 11 © 
25|\+ 15 [at 12 44 | 5 
+ 18 [at 21 45 # little wind at E. S. E. ſmall 
| lat 22 00 [29,9 | fog. cloudy. 


—— 


15 at 10 00 
at 19 00 
I2 jat 21 CO| 3 
at 22 00 29,07 wind N. E. 


26 


+ ++ | 


— — 


— —ũ——j' 


1% jat 7 0 
 IbFjat 8 0 
12 lat 10 OO | 
at 11 O0 
10 fat 18 00 
IO jat 20 00 2 
: at 22 00 20, 49 no wind. 


2 


W 
+ +++ ++ | 


—— 


8 * — 


15 fat 8 20 
14 ſat 11 00 
13 jat 19 00 little wind S. S. E. flying 
at 22 00 [29,46 clouds. 


— 


23 at 7 CO 
20 lat JO 00 
11 lat 19 CO 
14 fat 21 O0 
fat 22 co 29,84 little wind S. flying clouds 

An 
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An Account of a remarkable degree of cold, obſerved at Caën in 
Normandy. 


1768 Ther.] Heurs | Barometer, 
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N. B. The ſign I ſignifies, that the degrees marked by the quick- | 
ſilver were above o, or the beginning of the diviſion. 
The negative ſign — i; gnifies, that the degrees were below 
o, or the beginning of the diviſions. 


The thermometer was expoſed in the open air tothe North. 
The hours are aſtronomical hours. 
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H. M. 


30 


50 


12 


30 


[ placed a wine glaſs half full of rack, 
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Experiments on ſome Liquids, 


— 2 


half full of rum, in a North window, to the 
open air: the next day, at the ſame hour, the 


rack was frozen to a thick jelly, with icey 
particles; the cum alſo to a Jelly, but leſs 


thick. 


— 


Ditto of red wine, called Beaujenci. 


1 as above, a wine glaſs, half full of 


cyder: ditto of beer. 


The cyder began to freeze. 


Ditto conſolidated. 
EN 


[The beer began to freeze. 
Ditto conſolidated. 


The wine began to freeze. 
Ditto neatly conſolidated. 


The icey ſurface of the eyder being broken, it 


froze over again, in three or four ſeconds, the 
ice forming, with a progreſſive motion, very 
percepiunie to the Je. 


another 


— \D WO wo 


OO 


1 —— 
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f expoſed, as above, a wine glass half full of 


Malaga wine. 


|Half ditto of Burgundy, called Migraine, 


Half ditto of Rouffillon wine. 
Half ditto of ſpring water. 
Halt ditto of cyder-brandy. 
Tae water began to freeze. 
Ditto conlolidatec, 


The Malaga Migraine, Rouffillon, began to freeze. 


Diito ditto ditto conſolidatæd. 


N. B. 
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| 
| N. B. The brandy did not freeze; but the 6th at noon, the 
. quantity was diminiſhed, and ſome icey particles ſtuck 
to the glaſs, above the ſurface of what remained. I 
1 found, by weighing the above liquids hydroſtatically, 
if in a temperate ſtate of heat, that the migraine, cyder, 
14 beaujenci, beer, and the water, were very nearly of the 
ſame ſpecific gravity; and that a piece of gold, which 
weighed in the water - « 224,25 grains, 
weighed in the Malaga = — 224,00 ditto, 
in the Rouffilon - «<- = 224,50 ditto, 
in the brandy <= = = 225,00 ditto, 
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XX XIII. Nyctanthes elongata, nova Planta 
Indica, quam, deſcriptione atque icone il- 
luſtratam, illuſtriſſimæ Societati Regie 

Londinenſi reverenter offert Petrus Jonas 


Bergius, M. D. Suecus, R. Soc. Lond. 


aliarumque » Societ. Membr. 


Read May , F7* T'SI Botanicis plantarum in India 
Edda orientali naſcentium multa dudum 
meſſis fuit, tamen non dubitandum arbitror, quin 
adhuc ſatis amplus variis locus detur ſpicilegiis. Lo- 
quor jam potiſſimnm de oris oceano vicinis, que plan- 
tarum curioſis identidem patuerunt; non de regioni- 
bus iſtius terre ab oceano remotioribus, utpote que, 
a nullo botanico in hunc uſque diem calcatz, adeo 
non novarum minuſve cognitarum plantarum offerrent 
ſpicilegia, fi cuiquam oculatiori contingeret eas adire, 
ut potius integram atque abundantem earundem fine 
dubio præberent meſſem. Ut autem harum regionum 
gaza herbaria admodum foret exoptanda ſummoque 
niſu deſideranda, ita nec illarum exilior forte | jam re- 
ſidua ſupellex ullatenus eſt contemnenda, quin potius 
attentis, quoad liceat, oculis confideranda ab uno- 
quoque, qui contemp latione naturæ, uti par eſt, de- 
lectatur. 
Ego proinde cupide ac libenter excepi oblatas mihi 
aliquoties ab amicis, ex itinere Chinenſi reverſis, 
haud paucas ſtirpes, in diverſis oceani Indici inſulis 
Vol. LXI. Pp deprehenlas ; 
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deprehenſas; quas ubi ſtudioſius contemplor, video- 
que nonnullas raritate præſtantiſſimas, atque idcirco 
novas, quod Botanicorum antea innotuerunt nemini, 
congruens meis puto ſtudiis eas omnes impenſe ex- 
aminare apteque deſcribere & delineare, Cæterum 
ne hæcce res juſto diutius duci per alias meas occu- 
pationes videatur, occaſionem ſectabor quam potero 
primam delicias haſce cum orbe erudito communi- 
candi. 

Patiatur itaque ihuſtriſſima Societas Regia Londi- 
nenſis, quod ad acta ipfius nunc illico tranſmittam 
exactiſſimam ĩconem idoneamque deſcriptionem novæ 


cujuſdam plantæ Indicæ, quam ad Nyctanthis genus 


amandare debui, etiamſi illius habitus ſatis abludit 

a curAis dudum cognitis Nyctanthis ſpeciebus. Una 
quidem harum, nempe Nyctanthes multiflora, a Cl. 
N. L. Burmanno, Flor. Ind. tab. III. fig. 1. delineata, 


eee cum mea convenit iplo florum ſitu; 


ſed tamen valde ab ea diſcrepat, non ſolum florum 
magnitudine, ſed etiam foliorum figura & reliquo ha- 
bitu unde quoque div erſitas fatis elucet ſpecierum. 
Icon adjuncta (TAB. XI.) ramulum refert naturali 
magnitudine expictum; & vero ramulum ipſum ac- 
cepi ab amico C. G. Eteberg, ex itinere in Chinam 


domum non ita pridem teliciter redeunte. 


NyCTANTHES (elngata) foliis cordato-Janceolatts 


acutis clongatis minoribuſque, ramis teretibus. 

DrscR. Caulis fruticoſus. Rami ſubprocumbentes, 
oppoli:1, teretes, inferiores glabri, ſuperiores villofi, 
ramoſi: ramulis oppoſitis. Folia oppolita, cordato- 
lan ceolota, ſubbipollicaria, acuminata, integerrima, 


utrinque glabra, nervoſa, margine paululum undu- 


lata, laturate viridia; inferiora ramulorum ſenſim 
minora, 


U— — — ͤ — —— 
T. 
— * R 


Philos, Trans. Vn, LI. Tab. XI. [99 
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minora, infima vero cordato-ovata, parva. Plores in 
ramulis terminales, 5 vel 6 congeſti, ſubumbellati, 
breviter pedicellati. CAL vis perianthium mono- 
phyllum, tubulatum, minimum, perſiſtens, ſex vel 
ſeptemfidum: laciniis ſubulatis, piloſis. CoROoLLA 
monopetala; Tubus cylindricus, ſtriatus, longus, pol- 
licaris, ſuperne incraſſatus; Limbus planus, oo vel 
novempartitus: liciniis ovato-oblongis, acutis. ST A- 
MIN A. Filamenta bina, brevia; Anthere lineares, 
obtuſæ, utrinque ſulcatæ, intra tubum corollæ occul- 
tate. PISTILLUM. Germen ſubrotundum, truncatum, 
retuſum, glabrum. Stylus filiformis longitudine ſta- 
minum. Stigma incrailatum, bifidum. 


Pp 2 XX XIV. Account 
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XXXIV. Account of a Mole from North 
America: In a Letter to Dr. Maty, Sec. 
R. &. * the Hon. Daines Barrington, 
F. R. H. 


Dear SIR, Fs 

— May 13, 1771. 
Read May 15, T Send herewith a mole — North 

7 America, which Mr. Kuckahn (who 
hath before preſented ſeveral birds and inſects to the 
Society) deſires they will do him the honour to place 
in their Muſeum. 

This ſpecies of mole much reſembles that of 
Europe in its general appearance, except in point of 
colour: to ſhew, however, that there is a very ma- 
terial and ſpecific difference between the two animals, 
J have incloſed the head of the common Engliſh 
mole, which contains all the teeth belonging to each 
Jaw. 
The American ſpecimen is not indeed ſo perfect 
in this reſpect; but a ſufficient number of teeth re- 
mains, to ſhew the diſtinction between theſe two forts 
of moles. 

In the European, you will obſerve fix cutting teeth 
in the upper jaw, which are followed by two canine 
ONES, 


In 
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In the American (on the other hand) there are 
two very long and large cutting teeth in the centre, 
calculated to fill the vacancy in the lower jaw, which 
contains only two ſhort cutting teeth, followed i imme- 
diately by two long canine ones. 

In the lower jaw of the European mole, however, 
there are eight ſmall cutting, without the interven- 
tion of any canine teeth. I am, 


Dear Sir, 
Vour moſt faithful 


humble ſervant, 


Daines Barrington. 


 XXXV. Letter 
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XXXV. Letter 1 the Min. Daines Bar- 
rington, F. R. F. 7 William Heberden, 
M.D.F.R.S. giving an Account of ſome 
Experiments made in North Wales, 70 af 
certain the different Quantities of Rain, 


which fell in the Jams Time, at di "Ow 
H erghts. 


-Þ& I 5 
: December 24, 17703 
Read . 8 1 hap pened to be at the meeting 

TR; N of he "Rove Society, when your 
experiments were read, relative to the different 
quantities of rain, which fell within receivers of the 
lame dimenſions at different heights from the ground; 
it occurred to me, that the tame trials might be 
made at more diſproportionate heights, though at the 
ſame diſtance from the ſurface of the earth. of 

1 accordingly directed two rain-gages of exactly 
the ſame dimenſions to be made by your inſtrument- 
maker, which you was ſo obbging as to take the 
trouble of examining. _ 

As I propoſed to keep them at the top and benen 
of a Welch mountain, and am not ſtationary a ſuf- 
fieient time in the Principality to attend to a long 
courle of ſuch obſervations ; I lene the rain-gages to 


Mr. 8 
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Mr. Meredith Hughes, of Bala, in Merionethſhire, 
who is a very ingenious land- ſurveyor, and, from his 
- philoſophical turn, would be pleated with executing 
the commiſſion, though a very troubleſome one. 

I directed him to place one of the rain-gages at 
the top of Renning, which is about four miles Weſt 
of Bala, and is commonly conſidered as the fifth 

mountain of North Wales, in point of height *. 

I directed the other rain- gage to be fixed near a 
houſe called Bochyrhaidr, at about half a mile's 
diſtance from ae and ſo as that the rain might 
not be impeded, when the wind blew over the moun- 
tain towards the point where the lower rain-gage 
was placed. Proper precautions were alſo taken, that 
neither cattle, nor any other accident, ſhould interfere 
with the experiment. 

Being detrous to know with ſome degree of pre- 
ciſion the height of this mountain, I Freted Mr. 
Hughes to aſcertain it in the common method, by 
examining the fall of the mercury in the barometer, 
at the top, when compared with its ſtate at the bottom. 
Having made this experiment, he informed me, that 
the difference was one inch «nd fix tenths, which, ac- 
cording to Dr. Halley's method of computation, would 
give about 450 yards in height, from the adjacent plain. 
By the following table it will appear, that the 
quantities of rain, which had fallen in the two rain- 


* rather ſuppoſe it, however, to be only the ſixth, and ſhould 
range them thus, according to their comparative beights: Car- 
nedd Llewelin, Snowdon, Cader Idrys, Arran Mowddy, Glider, 
and Rennig. I place Carnedd Llewelin before Snowdon, be- 
_ Cauſe I carried a water level to the top of the latter, and con- 


ceived Carnedd Llewelin to be higher; perhaps the difference 
may be only a few yards. 


Sages 5 
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gages, were weighed ſix ſeveral times; in three of 
which the contents of the upper receiver exceeded 
thoſe of the lower; and in the three others, the 
quantity in the lower exceeded that of the upper. On 
the whole, however, the contents of the lower rain- 
gage exceeded that of the upper above half an inch. 
This trifling difference therefore ſeems to ariſe from 
a ſhower's laſting perhaps a little longer on the bot- 
tom of the mountain, and not from any permanent 
cauſe, as in your obſervations. 5 
I am perſuaded, that theſe experiments have been 
made with the greateſt attention and accuracy, as I 
was at Bala in Auguſt laſt, and found that all my 
directions had been moſt punctually followed. 

'The inference to be drawn however from them 
(duch as they are) ſeems to be, that the increaſe of 
the quantity of rain depends upon its nearer approxi- 
mation to the earth, and ſcarcely at all upon the 
comparative height of places, provided the rain- 
gages are fixed at about the faine diſtance from the 
ground. „ 
Poſſibly alſo a much controverted point between 1 
inhabitants of mountains and plains may receive a 
ſolution from theſe experiments; as in an adjacent 
valley, at leaſt, very nearly the ſame quantity of rain 
appears to fall within the fame period of time as 
my the neighbouring mountains. I am, Sir, 
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1770. Bochyraidr. The top of Rennig. 

A | Grains Inches. | Grains. Inches. 
From July 6th to 16th | 5080 = 0,509 4643 = 0,648 
July 16th to 29th 15654 = 2,185 þ 15217 = 2,124 
July 29th to Aug. 16th | 4370 = 0,610 4698 = 0,656 
Sept. ꝙth both bottles had | 

run over. | LE, 
Sept. gth to 3oth 23167 = 3,234 + 17648 = 2,46 
Oct. 17th beck bottles #7 a | e 
had run over. z | | 
Od. 17th to 22d 383 = 0.747 | 6336 = 0,88 
Oct. 22d to 29th | 32 = „ 1. 388 
Nov. 20, both bottles — ————— 
were broken by the froſt. 8,766 3,165 


N O T E. 
It may not be improper to ſubjoin to the foregoing account, 
that, in the places where it was firſt obſerved, that a different 
quantity of rain would be collected, acrording, as the rain-gages 
were placed above or below the tops of the neighbouring buiid- 
ipgs, the rain gage below the top of the houſe, into which the 


greater quantity of rain had for ſeveral years been found to fall, 
was above fifteen feet above the level of the other rain- gage, 


which in another part of London was placed above the top of 


the houſe, and into which the leſſer quantity always fell. This 
difference therefore does not, as Mr. Barrington juſtly remarks, 


depend upon the greater quantity of atmoſphere, through which 


the rain deſcends : though this has been ſuppoſed by ſome, who. 


have thence concluded, that this appearance might readily be 


ſolved by the accumulation of more drops, in a deſcent through 


a greater depth of atmoſphere, W. H. 
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NF XVI. A Diſquiſtion concerning certain 


Fluents, which are aſjignable by the Arcs 
/ the Conic Seftions wherein are inveſti- 
garea ſome new and uſeful Theorems for 
computing ſuch Fluents : By John Lan- 
den, . 5 5 


R. Mac Laurin, in his Treatiſe of 
our. Fluxions, has given ſundry very 
elegant Theorems for computing the Fluents of cer- 


_ tain Fluxions by means of Elliptic and Hyperbolic 
Arcs; and Mr. D'Alembert, in the Memoirs of the 


Berlin Academy, has made ſome improvement upon 


what had been before written on that ſubject, But 


fome of the Theorems given by thoſe Gentlemen 


being in part expreſſed by the difference between 
an Arc of an Hyperbola and its Tangent, and ſuch 


difference being not directly attainable, when ſuch 


Arc and its Tangent both become infinite, as they 


will do when the whole Fluent is wanted, althou gh 
ſuch Fluent be at the ſame time finite; thoſe The- 
ofems therefore in that caſe fail, a computation 


thereby being then impracticable, without | oe far- 
ther help. 


The ſupplying that defe& I conſidered as a SHE 
of ſome importance in Geometry, and therefore I 
* earneſtly 
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earneſtly wiſhed, and endeavoured, to accompliſh 


that n my aim being to aſcertain, by means 
of ſuch arcs, as above-mentioned, the Limit of the 


difference between the Hyperbolic Arc and its Tan- 


gent, whilſt the point of contact is ſuppoſed to be 
carried to an infinite diſtance from the vertex of the 
curve, ſeeing that, by the help of that Limit, the 
computation would be rendered practicable in the 
caſe wherein, without ſuch help, -the before-men- 
tioned Theorems fail. And having ſucceeded to my 
ſatisfaction, I preſume, the reſult of my endeavours, 


which this Paper contains, will not be unacceptable i 


to the Royal . 


1. 


” Suppoſe the curve ADEF (Tab. XII. fig. 1.) to 
be a conic Hyperbola, whole ſemi-tranſverſe-a axis AC 


is m, and ſemi-conjugate n. 


Let CP, perpendicular to the tangent DP, be 
called ; and put Wo 5 * Then (as 


. m 


is well known) will DP — AD be = S the fluent of 


— In x? 5 „ b and 2 being each S to n when 
== Eaſe — = | 


AD == 6. 


2. 


Suppoſe the curve adefg (fig. 2.) to be a qua- 


drant of an Ellipfe is, whoſe-ſemi-tranſverſe axis cg is 


= a/m* I u, and ſemi-conjugate ac = n. Let 


Qq 2 ct 
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will be found 


= {mn Z 13 * 
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ct be perpendicular to the tangent dt, and let the 


T 


abſeiſſa cp be =#X— Then will the ſaid tan- 


88 | 
gent dt be = mx 8 ; and the fluxion thereof 


nn + MZ 


. — 4 mt 22 
An + fs —= 


a* Fm} 


3. 


2 . c+ dy 


7 OM hd Sabha 4 + oy 


be ſuppoſed = 2. Then will __ — e and 
the propoſed expreſſion will be 


T2 Et — TOTS: X z=#*s 
| az — —2 & 1 + g—r=- * 


—— 
— 


4. 
Taking, in the laſt article, 7 1 s each = 2. 


gar 3, a=—d==, b=1, and c =", we bre 


5 | F: _ * | m3 u=3 jt 6 ) 
+] = 1 — "| N 
| EY I 
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It appears therefore, that, y being = A x = 


n* + A 
4 1 22 3 12 2 = — is 
Ne + 2fy — }* Vn + + 272 — = 
- == 122 2 
— Ix 2 . zo 


=» II __ F272 —= 
which, by Art. 2. is = the fluxion of the lang. dt. 


Conſequently, taking the fluents, by Art. 1. and 
correcting them properly, we find 


DP—AD+FR—AF=L +dt. 


CP, in fig. 1. being tl, ; Cp, in fig. 2. n 5 ; 
mn 


CR, perpendicular to the gone FR = m? 17* 5 


| P i 

DP — AD = = the fluent of . —3 
N 

FR AF = the fluent of 3 
Vn. + = 


and 4 the Limit to which the difference BPA D, 
or FR — AF, approaches, upon carrying the point 


D, or F, from the vertex A ad iaſinitum. 


5. 


Suppoſe y equal to 2, and chat the points D and F 
8 coincide in E, the points d and p being at the 
ſame time in e and q reſpectively. Then c v being 1 
perpendicular to the tangent ev, that tangent will K+ | 


be a maximum and equal to cg ac g f - 
the tangent EQ (in the hyperbola) will be TA; 
the 
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ſame fluxion generated whilſt à from — 
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the abſciſſa BC = m , 1 + — — 


2; and it appears, that 
7 * 1 
L is =2EQ— 2AE—ev=n+Vm+i—2AE! 


- the ordinate 


Thus the Limit which 1 propoſed to aſcertain is in- 


veſtigated, and 1 Wers any right lines whatever! 


6. 
The ze  Jaent of 3 => generated 
M1 +. _ * 


whilſt z from o becomes — m, being equal to L; 
and the fluent of the fame fluxion (ſuppoſing it to 
begin when 2 begins) being in general equal to 


L＋ AD - DPS FR - AF - dtz it appears, 


that, & being the value of 2 correſponding to the 
| fluent L + AD DP, 2 — £ will be the value 


7. T 


of 2 correſponding to hs nt 14 AF R, 


and FR — AF will be the part generated whilſt 2 


mn? — þ 


from — — becomes — =. It follows therefore, 


n + m 


that the fang. dt, together with the fluent of 


LET generated whilſt 2 from 0 becomes 


wi + 272 — 2 
equal to any quantity E, is equal to the fluent of the 


mn” — nk 1 
Tn 


3 


; : : 
comes = mn; Cp being taken = * Za 


Suppoſe 
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$ mn” — 1 | 


Suppoſe LET its value will then be 


r 12 Conſequently the fluent of 


mM _ 


3 4 
Im? 22 4 


r . whilſt E from 0 becomes 
7 275 2 — 2 


— a at. Alito 


= Vn" In * 8 together with the quantity 


Vn. + — , is equal to the fluent of the lame 


* 


fluxion generated whilſt 2 from Vr. X — — = 


becomes = m: and theſe two parts of the whale 
Auent being denoted by M and N reſpectively; 


M will be =n AE, WON ane + — AE. 


© 
5 m 21 K 
The fluent of * — being LAAb-pe, 


8 
the fluent 4 D ADL will be=s. 
wn + 2/2=z* 
x. & i 2 


Therefore, the fluent of — — 4 the fluent of 
—= = T 


£m: "En x being = the fluent of 4.2” 72 K — 
Ff 2 Nn — Z| 3 


2 2 1 
3 
40 1 2 2 


V 2 
DF AD -L + the fluent of 18. GOL Af. of... 


it 18 obrious, that the fluent of 
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as 2 
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tint 


DP AD — LI the elliptic arc dg (fig. 2.) 


of 


Conſequently, putting E "op of the periphery 
of that ellipſis, it appears that "the whole fluent of 


I 
Im. In 2 1 


whoſe abſciſſa cp is = 7 * — 


8 - 
* 
— ——— 
—_— I” - 1 — — roy OH 2 * 
bo Pg wenn , 5 I: = — 4.9 3 aA x — . — 
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TT + pang generated whilſt 2 2 from o becomes 
H 272 — 2 


D, is _ to E - L= =E+2AE -- T ; 


8. 


By taking, in Art. 3. 9. r, and 3, each 2 11 


and a — 4 2 ,6=1, and c A.; we find, 


| m 


” 2 
rie Ln a9 
that, if y n Ly +mz WE Fas — 2 EE 


It is obvious therefore, that the fluent of 
FX. | 
2 * x 


In ＋ 2 7 2 — 2* 
equal to any quantity E, is equal to the fluent of the 


25 generated whilſt 2 from 0 becomes 


- + mk 


fame . generated whilſt æ from — . 


1 — ſuppoſing þ = = - * its value will be 


/ 
/ 


2 


— V r 


FN 

' Conſequently, the fluent of = = 27 — = gene- 
rated whilſt 2 from o becomes = — Vn Tau, 
is 
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Is equal to half the fluent of the ſame Auxion, generated 


whilſt z from o becomes = n; which Balf fluent is 
| known by the preceding article. 


9. 
It appears, by Ar. 4 4. that 
4 2 Im? 22 222 


- is = —the flux. of thetan dt; 
Vr + 25 E fic f 8. 


and it * by the laſt article, that 


T 3 
1 E Im” * 2 2 + 


— 2 is o 
2 „ H; ＋ 27 — 2 s 


mn — ny —n 32 — my being = 
Therefore, by b we have 


19 5 x ZE] + 1 2 — 


Ht — 2 


= — the fluxion of the tangent dit. 


| Conſequently, by taking the correct fluents, we 
find the fang. dt (= the fang. fw) = the arc 


FO 


2 Erb | 0 

ad — the arc f 81 the abſciſſa cp being = =#-X JIN „ 
I - 1 

the abſcifla « cr = =# X * A and their relation | ex- . ji 

preſſed by the equation a — 1 . — ruff || 
o, 1 and v being put for cp and cr reſpectively. | *. 
Moreover, the tangents dt, fv , will each be = Z 21 oh | 
"OM Bs | 

and ct Xx cw =cv* Sac X CE. 185 = - . 

If for the ſemi-tranſverſe axis cg we ſubſtitute 5 yi 
nſtead of Vn + x}, the relation of à to v will be 94 
Vol. LXI. = 7, expreſſed 0 


0 eo er 
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dt en will be == wort Xx u v. 
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expreſſed by the equation 


n = HU = h — 1 X UV =0, and 
dt (=fw) will be = "== 

If a and v be reſpectively put for fr and dp, their 
relation will ns expreſſed by the equation 


OO ML * ½ v = 0, and 


X UV, 


bh 
" FD. 
' Suppoſe y = to 2, (that is, v = #1) and that the 


points d and f coincide in e. In which caſe the 
rangent dt will be a maximum, and = cg — ac. 


It appears then that the arc ae — the — oC is 


= Cg — AC. 
| Conſequently, putting E for the quadrantal arc ag, 


E _ 
we find that the arc ae is = och = — 
the arc eg = 5 — 21 


There are, I am aware, ſome other parts of the 


are ag, whoſe lengths may be aſſigned by means of 


the whole length (ag) with right lines; but to in- 
veſtigate ſuch other parts is not to my preſent pur- 
* 


11. 


Taking m and z each = 1; that is, ac (ZAC) 
az; let the arc ag be then ex- 
7 pPlreſſed 


= 1, fü Tr = 


($07 ] 
preſſed by e: put c for 2 of the periphery of the circle 
whole radius is 1; and let the whole fluents of 


7 ls 


wi — 


Vi — z* 7 1 — 2 
comes = 1, be denoted by F and G — 
Then, by what is faid above, F + G will be = 
and, by my theorem for comparing curvilineal areas, 


or fluents, publiſhed in the Ph:/o/. Tranſact. for the 


year 1768, it appears that F * G is = Ac. From 


which equations we find F = 32+ — 1 d — 2 C, 
and Ge TV. 

But m and 7 being n F; there- 
fore 1 + V2 — 2AE, the value of L, from Art. 5. 


is, in this caſe, Je — e — 2c. Conſequently, 
in the equilateral byeriels, the arc AE, whoſe abſciſſa 


BC BVI 1 +2, will be 14 -e 7 a6, 
1 


I what | js faid in the article laſt mentioned. Hence 
the re&71/ication of that arc may be effected by means 
of the circle and ellipſis! 


The application of theſe Improvements will be 
eaſily made by the intelligent Reader, who is ac- 


quainted with what has been before written on the 
tubject. But there is a theorem (demonſtrable by 


what is proved in Art. 8.) ſo remarkable, that I 
cannot conclude this diſquintion without taking no- 


tice of it. 


and generated whilſt 2 from o be- 
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12. 


Let /pqgn (fig. 3.) be a circle e ee to 
the horizon. whoſe higheſt point is /, loweſt 7, and 


center m: let p and ꝙ be any points in the ſemi- 
circumference /pqn: draw ps, t parallel to the 
horizon, interſecting Inn in s and f; and, having 
joined Ip, pf, make the angle /pv equal to Jr p, 
and draw 7 v parallel to 27, interſecting the circle 


in 7, and the diameter Inn in v. Let a pendulum, 
or other heavy body, deſcend by its gravity from p 
along the arc pgrn: the body ſo deſcending will 


paſs over the arc pq exactly in the ſame time as it 
will paſs over the arc rn; and therefore, qt and rv 
coinciding when 1 is equal to Ip, it is evident that 


the time of deſcent from p to q will then be preciſely 


equal to half the time of deſcent from þ to n!! 
And it is farther obſervable, that, if pn be a 
the whole time of deſcent will be 


mm X Fel] Ve — 263 1 radius Im, or mn, 


being Sa; and 6 being put (for 16 ,* feet) the ſpace 
a heavy body deſcending freely from reſt falls through 
in one ſecond of time. 

In general, ns being denoted by d, and the diſtance 
of the body from the line ps, in its deſcent, by x, 
the fluxion of the time of deſcent will be expreſſed by 


XZ 
tab * x 2; 


- the fluent whereof, 


correſponding to any value of x, may be obtained by 
Art, 7, By which article it 2 that the whole 
time 
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time of deſcent from any point will be 
a 


= ————= X E + 2 AE — pn —Þþs. 
52 A X24 — 4 

The ſemi-tranſverſe A C (fig. 1.) being = ms ; 
the ſemi-tranſverſe c g (fig. 2.) =n#Þ; 


and the ſemi-conjugate in each figure = þs. 


Since writing the above, I have diſcovered a ge- 
neral theorem for the rectification of the Hyperbola, 
by means of two Ellipſes; the inveſtigation whereof 

1 purpoſe to make the ſubject of another Paper. ; 
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mw RXXXVIL A Letter from Mr. John Rein- 
= hold Forſter, F. A. F. to the Hon. Daines 
[1 Barrington, Ye - Pre/. R. S. on the 
ft! Management of Carp in Poliſh Pruſſia. 
| 


Somerſet-houſe Stable-yard, May 29, 1771. 
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Dran Six, 


Read June 19 XV OU was fo kind as to judge favour- 
Cds ably of the few hints I threw out 
in a converſation, about the management of Carp in 
Pruflia and in the eleCtorates of Brandenburg and 
Saxony, and deſired me to collect my obſervations 
upon that ſubject, into a ſmall memoire. Though 
Tam very ſenſible, that there are many more ca- 
pable of giving a ſatisfactory account of the manage 
ment of carp; I will, however, to obey your 
friendly commands, communicate to you ſuch obſer- 
vations as I can collect from my own experience; from 
the methods obſerved in Pruſſia, Brandenburg, and 
Saxony, where I had opportunities to enquire into the 
ſobject, during my ſtay in theſe countries; and laſtly, 
from the inſtructions of an anonymous German patriot, 
in a book, intitled, A Syſtem of all the Sciences relative 


2 Oecconomy and the Finances, In caſe you find theſe 
obſer- 


= 4 — —̃ ͤ— — — — ——— a eu * 2-2 
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1 


obſervations deſerving to be laid before the Royal 
Society, I ſhall think myſelf very much honoured 
by it. 

I am, with the ſincereſt ſentiments of gratitude 
and regard, 


Dear Sin, 
Your much obliged humble ſervant, 


| John Reinhold F orſter. 


Ohhervations on the beſt way of managing Carp, Sw 


real experience, and the beſt methods now in uſe. bl 
IT would be needleſs to ſpeak of the natural f 
hiſtory of this well- flavoured fiſh, after the ſatisfactory . 


account given of it in the Briſiſb Zoology &, , by that 
moſt accurate zoologiſt Mr. Pennant. I will only b | 


| obſerve this, that though the carp is now commonly TS 

| Ks! | 

found in ponds and rivers, and generally thought to * 
be a freſh- water fiſh T, the ancient zoologiſts — i 
lt 
* Britiſh Zool. Vol. HI. p. - 200; &c. i 

+ I have great reaſon to think, that many other fiſh, which, it 1 | 

is commonly conceived, can 0: ly live in the ſea, may allo exiſt, 1 
at leaſt for ſeveral years, and perhaps breed, in freſh water. Mt 
the af 
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the ſame among the ſea- fiſn: and I know inſtances 
of its being caught in the harbour of Dantzig, be- 


tween that city and a little town called Hela; which | 


The ſmelt or fparling (Salmo Eperlanus Linnæi) never comes 


up our rivers, but for a ſhort time; and then does not penetrate 


much further than where the water continues to be brackiſh. 

I have, however, been informed by Sir Francis Barnard (the 
late Governor of New England) that in a large pool which he 
rented nct far from Boſton, and which had not the leaſt com- 
munication with the ſea, en of theſe fiſh, originally introduced 
from the ſalt water, had lived many years, and were, to all ap- 
pearance, very healthy. 

I have alſo the following well-atteſted fact with regard to the 
common grey mullet, which it is believec was never before taken 
in freſh water. 

Mr. Kymer hath made, n near Kidwelly in Carmarthenſhire, a 
communication between his collieries and an arm of the ſea, by 
means of a canal. 

Before this canal was compleated, the ſalt water filled it at 
every tide, and ſeveral mullets were by this means introduced, 

For theſe three or four years, the ſea hath been entirely ex- 


| Cluded ; and the canal, from the conſtant influx of freſh water, 
hath ceaſed to be brackiſh for more than two years. 


The mullets, however, continue to live in this canal; though 
Mr. Kymer informs me, they do not look in ſo good condition, 
as when freſh from the ſea. 

We are ſo much in the dark about the natural hiſtory of fiſh, 


particularly thoſe of the ſalt water, that it is to be wiſhed ſea 
ſtews were made on ſome of our coaſts, as I am told is very com- 


monly practiſed in North Annerica, and for a very trifling ex- 
pence. 


Nothin g more is requiſite, than either to find or dig a proper 


cavity, perhaps a yard below the low water mark, at ſpring tides, 


from which the fea ſhould be excluded, except at a narrow 
entrance, where large ſtones ſhould be piled from the beach to 
above the high water mark, 

Through ſuch an inlet, the ſtew would be every twelve hours, 


ſupplied with freſh ſalt water, at the ſame time that the fiſn would 


not be able to make their eſcape. 


5 5 18 


1 $83] 
is ſituated at the extremity of a long, narrow, ſandy 
promontory, projecting Eaſtwards into the ſea, and 
forming the gulf before Dantzig, of about 30 


Engliſh mites diameter. Theſe carp were forced, 
as I ſuppoſe, by a ſtorm, from the mouth of the 


Viſtula, which here enters the Baltic, into the ſea : 
and as the other two branches of the Viſtula or 
Weixel diſembogue into a large freſh water lake, 


called the Triſh-Haff, which has a communication 


with the ſea at Pillau; it is equally probable, that 


theſe fiſh came round from Pillau, to the harbour of 


Dantzig ; eſpecially as they are frequently found in 


the Triſh- Haff. 


The ſale of carp makes a part of the revenue of 


the nobility and gentry in Pruſſia, Pomerania, Bran- 


denburgh, Saxony, Bohemia, Mecklenburgh, and 


_ Holſtein; and the way of managing this uſeful 


fiſh is therefore reduced in theſe countries into a 


kind of ſyſtem, built on a great number of experi- 


ments, made during ſeveral generations, in the 
families of gentlemen well ſkilled in _y branch 


of huſbandry. 
The firſt thing which muſt he attended 1 in caſe 


a gentleman chooſes to have carp-ponds, is to 


ſelect the ground where they are to be made : 


By this very eaſily- contrived reſervoir, ſea-fiſh, when caught in 


too great numbers, might be kept for the ſupply of the table or 


market, when perhaps the weather will not permit them to be 
taken; and many ingenious experiments might be tried. 

It is not impoſlible (for example) that the fiſh of the freſh 
water might be improved, by continuing in ſuch a ſtew for a 


fortnight or three weeks, as horſes are ſaid to thrive by feeding on 


th2 ſait marſhes, 
Daines Barrington. 
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for upon the ſoil, water, and ſituation of a pond, the 
ſucceſs in the management greatly depends. The 
beſt kind of ponds ought to be fituated in a well- 
manured, fertile plain, ſurrounded by the fineſt 
paſtures and corn fields of a rich black mould, hav- 


Ing either mild or ſoft ſprings on the ſpot, or a rivulet 


that runs through the plain; the water ought to be 
mild and foft, by no means too cold, or impregnated 
with acid, calcareous, ſelenitic, or other mineral par- 

ticles. The expoſure muſt be ſheltered againſt the 


cold blaſting Eaſterly or Northern winds, by a ridge 


of hills, ſituated at ſome diſtance from the pond, 


enjoying fully the benign influence of the ſun, 


far from any thick ſhady wood, that might intercept 


the beams of the ſun, or where the leaves of trees 


might cauſe a putrefaction, or N the water 
with aſtringent particles. 

Buch ponds as are ſurrounded by poor, cold, and 
ſtiff ſoils, are open to the Eaſt and North winds, 


have a wood on one or two ſides, and hard or cold 
water, or ſuch as iſſues from mines, men or moſſes, 


are inferior in goodnels. _ 

| Ponds in a poor, dry, or ſandy ſoil, ſurrounded by 
pines or firs, with the juſt-mentioned inconveniences, 
are conſidered as the worſt of all. 

The ground towards the pond ought to have a 
gentle ſlope; for deep vallies are ſubject to great 
floods, and will then endanger the dikes in a wet 
rainy ſeaſon ; and often the expectations of many 
years are carried away. 

The ſoil cannot be altered : it is therefore a chief 


qualification of a pond, to be contrived in a good 


ſoil, 3 
The- 
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The ſun is a leſs material article; provided there- 
fore a pond can enjoy the morning and noon-tide ſun, 
it matters not much if the wood be on one or two of 
its ſides. 


The water is a material point ; but in caſe the 


ſprings that ſupply the ponds are very cold and hard, 
it may be ſoftened and tempered by expoſing it 
to the ſun and air in a large refervoir above the 
pond, or by leading it for a long way in an open ex- 
poſure, before it enters the pond. 
The quantity of water to ſupply the pond with, 

is another requiſite ; too much water makes too great 
a canal neceſſary, for carrying its ſuperfluity off; and 


this is very expenſive: too little water has another 
inconvenience, viz. that of Keeping the water too 
long in the pond, and to cauſe a ſtagnation, without 


any ſufficient freſh ſupplies; and often, in a dry ſea- 


ſon, the ſcantineſs of freſh water diſtreſſes the fiſh, 


and cauſes diſeaſes and mortality among them. 


The above remarks are general, and muſt be ap- 


plied to all kinds of ponds ; ; but now I will enter 
into a more minute detail: it is found by experience 
moſt convenient, to have three kinds of ponds for 


carp. The firſt is called the ſpawvning- pond ; the 
nurſery is the ſecond ; and the main-pond is the third 


and largeſt, 


There are two methods for ſtocking the ponds 


wich carp; either to buy a few old fiſh, and to put 


them into a ſpawning- -pond ; or to purchaſe a good 
quantity of one year's old fry, for the nurſery. I 


will treat of both methods, and will add ſome thing 
bout the management of Carp in the main- Pond. 


Ss 2 7 pond 
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A pond intended for ſpawning, muſt be well 
cleaned of all other kinds of fiſh, eſpecially ſuch as 
are of a rapacious nature, vi. pike, pearch, eel, and 
trout; and alſo of all the newts or laruæ of beards, 
and the dytiſci or water-beetles, which frequently 
deſtroy quantities of the fry, to the great loſs of the 


owner. 

A rich ſoil, gentle ſloping banks, mild ſprings, or 
a conſtant ſupply of good ſoft water, with a fine ex- 
poſure in regard to ſun and air, are the chief requiſites 
for a good ſpawning-pond. 

A pond of the ſize of about one acre, requires 
three or four male carp, and fix or eight female ones; 
and thus further, in proportion to each acre, the ſame 
number of males and females. 

The beſt carp for breeders are five, fix, or ſeven 
years old, in good health, in full ſcale, without any 
blemiſh or wound (eſpecially ſuch as are cauſed by 
the /ernaa cyprini Linn. a kind of cartilaginous 
worm) with fine full eyes and a long body. Such 
as are ſickly, move not briſkly, have ſpots as if they 
had the ſmall-pox, have either loſt their ſcales, or 
have them ſticking but looſely to the body, whoſe 
eyes lie deep in their heads, are ſhort, deep, and lean, 
will never produce good breed. 
| Being provided with a ſet of ſuch carp as are here 
: Jeſcribed. and ſufficient to ſtock a pond with, it is 
beſt to put them, on a fine calm day, the latter end 
of March or in April, into the ſpawning- -pond. Care 
muſt be taken, that the fiſh be not too much hurt by 
being tranſported in a hogſhead, nor put into the 
pogd on a ſtormy day; for they are eaſily thrown 
upon 


137 


upon the allows on the ſides, being weak and 
harraſſed by being caught, removed, and not yet ac- 

quainted with the deep holes for their retreat, in the 
new habitation. 

Carp ſpawn in May, june, or July, according a5 
the warm ſeaſon ſets in earlier or later. The warm 
weather expands and ſwells gently the bodies of the 
fiſh; and their bellies being diſtended with roe and 
milt, they feel an itching about thoſe turgid parts, and 


therefore ſwim to a flatlow, warm, ſheltered place, 
where the bottom of the pond is either ſomewhat 
ſandy or gritty, where ſome graſs and aquatic plants 


grow, or where ſome ozier branches and roots hang 


in the water; they gently rub their bodies againſt 


the ground, the oraſs, or oziers, and by this preſſure, 
the ſpawn iſſues out; and as the milter, by a natural 
inſtinct, follows the ſpawner, and feels the ſame itch- 


ing, the calls of nature are gratified in the ſame 
manner, and the ſoft roe or milt is ſpread over the. 


ſpawn, and thus impregnated. Carp in this ſeaſon 


are frequently ſeen [wimming, as if it were in a circle, 
about the ſame ſpot, which is merely done with an 
intention of repeating the rubbing of their expanded 


bellies. The fineſt and calmeſt ſummer days are com- 
monly thoſe on which carp ſpawn ; providence hay- 


ing thus made a proviſion for the greater ſecurity of 


the fry of ſo uſeful a fiſh; as ober ite, in a ſtormy 


day, the ſpawn would be waſhed towards the banks, 


where it would be eaten up by birds, or trampled upon 


by men and quadrupeds, or dried up by the heat of 
the ſun, and a whole generation of carp entirely 
dcitroyed, In a pond of my uncie 'S, I irequently 
found the carp in a warm ſummer evening, round a 
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large ſtone, rubbing their bellies againſt the hard ſandy 
ground ; I often approached with as much filence as 
poſſible, put my hands and feet among the ſporting 


carp, and had the ſatisfaction to fee them paſs and 


repaſs through my hands, without being in the leaſt 
diſturbed ; but at the leaſt noiſe or quick motion oc- 


caſioned by me, they moved away with ſurprizing 


velocity. 

About the ſpawning ſeaſon, great care muſt be 
taker, to keep out all aquatic 8 wild and tame, 
from the ponds; for geeſe and ducks not only ſwal- 


low the ſpawn, but deſtroy ſtill more of it, by ſearch- 


ing the weeds and aquatic plants. It 1s therefore a 
general rule, to ſend twice a day, a man round the 
ponds, to ſcare all wild fowl, viz. ſwans, geeſe, 


ducks, cranes, and herons. 


Sometimes cruſians and carp, or tench and carp, 


being put together in a pond, and the males and 
females of each kind not being in a juſt proportion 
one to another, the different ſpecies mix their roe and 


milt, and thus produce mules or mongrel breeds. 
The mules, between carp and cruſians *, ſeldom 


and ſlowly attain the ſize, which carp are capable of; 


* The fiſh thus named is ſuppoſed to be the ſame with the 
rud or finſcale (See Br. Zool. Vol. III. p 31o.). It is not very 
common in England, and is generally 6 Ke to be much in- 
ferior to a Carp in point of flavour, which I rather conceive to 
ariſe from its being placed in improper ponds, or eaten when it 
is not fully in ſeaſon, as our countryman Mr. Henſhaw gives 


the following account of the karouſſe (cyprinus caranſius of 
Linnæus). „ The crawſiſh of that country (meaning Den- 


I 


8 mark) are at leaſt twice as _ oi as Ours, and are exceilent 


% meat; but the choiceſt pond $ſh they have, is called #arorfe, 


they 


1 


they are very deep, and ſhorter in proportion than 
carp, but of a very hardy nature. 

The mules between carp and tench, partake of che 
nature of both fiſh, come to a good 2 but ſome 
part of their body is covered with the ſmall amy 
ſcales of a tench, and ſome other part has the larger 
ſcales of carp; their fleſh approaches nearer to that 
of a tench, and they are likewiſe of a leſs tender na- 
ture than the common carp : this latter kind of mule 
is called in Germany /þzegel farpe, i. e. the mirror-carp, 
the blotches with large ſcales among the mal! er ones 
being conſidered as mirrors. 

Whether theſe mules are capable of propagating 
their ſpecies, I cannot affirm; never having made 
any experiments on that ſubject; nor have | heard 
any thing faid on that head with any degree of pre- 
ciſion, or founded on experience. In ſome ponds 
in Lancaſhire, I was told, by a gentleman of great 
Worth and honour. both thele kinds of mules are 
now and then found. | 

I think it, however, not adviſcable, to put carp and 
tench, or carp and cruſians, in one pond, unlels it be 
done fas experiment's fake; in which latter caſe, a 
ſmall pond, free from other fiſh, with one or two fiſh 
of each kind, will be ſufficient to gratify curioſity, 
without debafing a generation of Carp in a large 


pond. 


« fom:what reſembling a roach, with his red fins ; but it is 
* afar as big as the lar zeſt carp, and We. better meat.” 


Dr. Birch's Hit, R. S. Vol. III. p. 187. 
5. B. 


The 


[ 320 ] 
The young fry being hatched from the ſpawn, by 
the benign influence of the ſun, they are left the 
whole ſummer, and even the next winter, in the 
ſpawning- pond, in caſe the pond be fo deep, that the 
ſuffocation of the young tender fry under the ice in a 
ſevere winter, is not to be apprehended, for it is by 
no means advantageous to take them out in the firſt 
months of their exiſtence. However, if the ſhallow- 
neſs of the pond, its cold ſituation and climate, make 
it neceſſary to ſecure the fry againſt the rigours of the 
enſuing winter, the water of the pond muſt be Jet 
off; the fry and old fiſh will gradually retire to the 
canal and ditches, which communicate with the hole 
in the middle of the pond, and a net, with ſmall 
meſhes, is then employed to catch both the fry and 
old ones. The old breeders are then ſeparated from 
the fry, and both kinds put in ſeparate ponds, that 
are warmer and more convenient for the wintering of 
theſe delicate fiſh. Care muſt be taken, to fix upon 
| calm, mild day, at the latter end of September, for 
the catching of the fry out of the ſpawning-pond. 
The nurſeries are the ſecond kind of ponds in- 
tended for the bringing up the young fry. The beſt 
time to put them into the nurſery 1s in March or 
April, on a fine and calm day. A thouſand or twelve 
hundred of this fry may be allotted to each acre of 
a pond. The choice of the fry muſt be made ac- 
cording to the above enumerated characters of gocd 
and healthy fiſh, and muſt be carefully removed 
from one pond to another It is likewiſe requiſite to 
tend people with long ſticks, all the firſt day, round 
the pond, in order to drive the tender and weak try 


from the ſides into the pond, becauſe they are be- 
2 | wildered 


-— 
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wildered in a ſtrange 2 and often become the 
prey of rapacious birds“ 
In caſe the pond be good. and not overſtocked 
before, and the fry Kell boten and preſerved, it i; 
almoſt certain, they will grow within two ſummers 


ſo much as to weigh four, five, and ſometimes fix 


pounds, and to be fleſhy and well-taſted. A great 
many Pruſſian gentlemen make a good profit, by ſell- 
ing their carp, aiter two years ſtanding in the nur- 
ſery, and export them even to Finland and Ruflia. 

The main-ponds are the laſt kind. In theſe, carp 
are put, that meaſure a foot, head and tail in- 
cluſive. Every ſquare of fifteen feet in the pond 
is ſufficient for one carp, and will afford food and 


room for the fiſh to play in. The more room carp 


have, and conſequently the more food the pond 


affords, the quicker will be the growth of the fiſh, 


The longer the pond has been already in uſe, the 
longer you intend to keep the carp in it, the more 


you defire to quicken the growth of them, the more 
you ought to leſſen the number of fiſh deſtined for 


the pond. Spring and autumn are the beſt ſeaſons 
for ſtocking your main-ponds, The growth of your 
fiſh will always be in proportion with the food they 
have: for carp are obſerved to grow a long time, 
and to come to a very conſiderable fize, and a re- 
markable weight. I recolle& to have ſeen car 


above a yard long, and of 25 pounds weight ; but I 


* I have reaſon to think that the common carrion crow ſhould 
be added to the liſt of birds, which Mr. Forſter hath before ſup- 


poſed deſtroy fiſu when in ſhallow waters, as I once ſaw this 


bird taken by a trap, which was baited with a fiſh for a heron, 
D. B. 
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had no opportunity to aſcertain their real age. In 
the pond at Charlottenburg, a palace belonging to 
the king of Pruſſia, I ſaw more than two or three 
hundred carp between two and three feet long; and 
I was told by the keeper, they were between 50 and 
60 years ſtanding : they were tame, and came to the 
ſhore in order to be fed; they ſwallowed with eaſe a 
piece of white bread, of the ſize of half a half- 
During winter, ponds ought to have their full com- 
plement of water; for the deeper the water is, the 


warmer lies the filh., In caſe the pond be covered 
with ice, every day ſome holes muſt be opened, for 
the admiſſion of freſh air into the pond, for want of 


which frequently carp periſh. 
In the ſummer, obſerve to clean the rails and wire- 
works, in the water-courſes, of the weeds and graſs, 


which frequently ſtop them up. Birds that feed on 
fiſh muſt be carefully kept out of the ponds. In a 


great drought, proviſion ought to be made, to keep 


the water at the ſame height as it commonly ſtands in 


the pond, 1. e. between four and five feet. If the 
water ſtagnates and grows putrid, it mult be let off, 
and a ſupply of freſh water be introduced from the 


reſervoirs. If the weeds, eſpecially reed and flags, 


and tome of the aquatic graſſes, over-run too much the 


ponqd, ſcithes fixed on poles of 16 or 20 feet, with 


a lead faſtened to them to keep the ſcithes on the 
bottom of the pond, are thrown out, and then again 
drawn to the perſon that works with them, and the 
weeds will all be cut; after which operation, they 
mult be drawn up by long harrows, and ſet in heaps 
on the ſhore for putrefaction, and in length of time, 
for 
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for manure. This cleaning of ponds, muſt never 
be done in a ſpawning-pond, where it would be the 
deſtruction of thouſands of fiſh. 

Autumn is the beſt ſeaſon for catching fuch carp 
as are intended for the market. After the pond has 
been for five or fix years in conſtant ule, it is likewiſe 
time to Jet the water | Entirely oft, and clear the pond of 
the mud, which often increaſes too much, and be- 
comes a nuifance. When the pond } 18 dry, it may 

be ploughed before the froſt ſets in, and next ſpring 
oats or barley ſhould be fown in it, after a new 
ploughing; and it will repay the trouble to the owner 
with a rich and plentiful crop. When the looſe ſu- 
perfluous mud 1s carried off out of the pond, care 
ought to be taken not to take the {oil below the ori- 
ginal level of the pond. 
Some people ſow a pond, which hath been laid dry 
for ſome months, with oats ; and when they are grow- 
ing, they fill the pond with water, and introduce 
carp for ſpawning, and think, by this contrivance, to 
procure food for the fiſh and ſomething to rub their 
bellies againſt. But this practice ſeems to be more 
Noxious than beneficial; for the growing oats will 
putrefy, and communicate putridity to the Water, 
which can by no means be falutary to the fiſh. = 

The epicures ſometimes feed carp, during the 
colder ſeaſon, in a cellar. The following method is 
the beſt that can be obſerved for that purpoſe. A 
Carp is laid on a great quantity of wet moſs, ſpread 
on a piece of net, which then is gathered into a purſe, 
and the moſs ſo contrived, that the whole fiſh be en- 
tirely wrapt up in it: however, care mult be taken 
to give e the fiſh eaſe, and not to {quzeze it, fo that 

1 it 
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it may have room to breathe in this confined attitude. 
The net with the fiſh and moſs is then plunged into 
water and hung up to the cieling of the cellar. In 
the beginning, this operation muſt be very frequently 
repeated, at leaſt every three or four hours; by 
length of time the fiſh will be more uſed to the new 
element, and will bear to be out of water for fix or 
ſeven hours *, Its food is bread ſoaked in milk, 
which, in the beginning, maſt be adminifired to the 
fiſh in ſmall quantities; in a ſhort time the fiſh will 
bear more and grow fatter. I ſaw the experiment 
tried in a nobleman's-houſe, in the principality of An- 
halt-Deſſau; and during a fortnight, I viſited myſelf, 
every day, the fiſh, together with the young noble- 
man, my friend, whom I accompanied to his ſeat 
from the univerſity, during the Chriſtmaſs-vacation. 
1 After the fiſh had been kept in the above manner 
during a fortnight, it was dreſſed and ſerved up at 

dinner, when every one preſent found it excellent 
in its flavour. At my late uncle's, I had an 
| opponuntey of repeating the experiment on a carp 
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* It is known to every one that a carp will live a great while 
out of water; but perhaps it may not be ſo notorious, that the 
keeping bim ſeveral hours in the common air, without any pre- 
cautions, may be repeated from day to day, without any apparent 
inconvenience to the fiſh. 

There is a fiſhmonger near Clare BON Vo di in the 
winter, expoſes for ſale, a buſhel at leaſt of carp and tench, in 
the ſame dry veſſel: but a ſmall proportion of theſe can be fold 

in a day; and [ have frequently been informed, that the fith con- 
tinue in good health, notwithſtanding their being thus expoled 
to the air tix or ſeven hours for ſeveral ſucceſſive days. D-. 
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that had been brought 20 miles wrapt up in wet 
moſs; but after the fiſh had been kept three days in 
wet moſs, during which it was freſh and healthy, it 
was employed to regale a friend, whoſe unexpected 


arrival accelerated its fate, before the experiment 
was finiſhed. 


John Reinhold Forſter. 
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XXXVIII. An Account of the remarkable 
Cold obſerved at Glaſgow, in the Month * 
January, 1768; in a Letter from Mr. 
Alexander Wilſon, Profeſſor of Aſtronomy 

at Glaſgow, 10 the Rev. Mr. Nevil Maſke- 

"line, 1 D. F. R. S: and 
VV 


Reverend SIR, 
College, Glaſgow, May 29, 1771. 


1 AVING of late had ſome leiſure 


time, I have made out from my 


1771. 


minutes, a detail of the remarkable cold which pre- 
vailed here in the month of January, 1768; the 
intenſity of which being fo extracrdinary for this 
climate, an account of it may perhaps be thought 


worthy of a place in the 9 Tranſac- 


tions. 


Whilſt in bed, on ſunday morning, 3 I 
1708, about 8 o'clock, it felt ſomehow unuſually 
cold. A little while after, on reaching out for a 
decanter which I had placed near me the preceding 

night, 
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night, with ſome water in it, I was ſurprized to 
find the ſurface of the water frozen over, the like 
not having happened before in that place. Upon 
this, I defired my icn to try the cold by a thermome- 
ter, as I imagined it behooved to be very intenſe. 
The experiment was ſoon after made, by expoſing 
a thermometer at a high North window, and free 
from the walls of the houſe; in which ſituation it 
had not remained for a quarter of an hour, when we 
found the mercury had fallen fo low as to 5 deg. of 
Fahrenheit's ſcale. 
Although I had expected a great degree of cold, 
vet I was not quite prepared for ſo extraordinary a re- 
port as that which the thermometer now gave me. 
My doubts were, however, ſoon ſettled, by examin- 
ing matters with more attention, and by finding the 
firſt thermometer verified by my ſtandard one, 
which was now hung out beſide it. 

Being thus ſatisfied that there was no et in this 
preliminary obſervation, it naturally occurred, that the 
cold, however intenſe it now was, might have been 
much more fo at ſome earlier hour of the morning. 
But how to aſcertain this, and to recover the loſt ob- 
ſervation, was the difficulty. In the cagerne(s of 
our diſappointed curioſity, we were diſpoſed to mag- 
nify this golden opportunity, which had now eſcaped 
us, and to reflect upon it with regret, when luckily 
a little invention helped us out. A notion ſuggeſted 
itſelf, that, if we went very warily to work, we 
might perhaps lurprize thoſe imagined colds ſtill 
lurking under the turface of the ſnow, which at that 
time lay thick upon the grou 1d. 


need 
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J need not mention upon what principles of the 
heating and cooling of bodies this expectation was 
founded, as they will readily occur of themſelves. 
The fact was, that I immediately repaired to the 
fields, and fought out a low place, upon which the 


fun had not the en riſen; here JI laid the thermometer 


in the ſnow, almoſt upon the very ſurface, when pre- 
ſently the mercury ſunk from ++ 6 deg. to — 2 deg. 
which therefore I concluded to have been pretty 


nearly the coldeſt temperature of the air over night. 


The next thing was, to make regular obſervations 
with the thermometer, fo long as the cold promiſed 
to continue remarkable. The inſtrument was hung 
upon a pole near to the obſervatory, and to the wind- 
ward of it, care having been alſo taken to keep it 


under a Proper ſhade, fo long as the ſun ſhone out. 


Re gifter of the Thermometer, kept at the M. Farlane bem; f 


e's college of Glaſgow, on ſunday January 3, and monday Fanu- 
OY 42. n 768. 


Sunday 10 0 clock + 5 geg. 


morning 11 . 

12 9 The temperature of the ſnow 
afternoon x 10 on ſunday morning, at about ten 
5 Wy 11 inches below the ſurface, was near 

3 Z to 30 dep. 
3z | 64 
+ 32 
43 2 
5 Iz 
52 24 
3 14 
62 04 
7 — 1 
1 — 55 


00 


—_— = 8 
9 — 2 
94 — 1 
10 I 
103 _ 
II I 2 . | 
— 3 E | Some appearance of clouds in the: 
6 — 0 
Monday 1 
morning 2 . 
25 24 + 3 1 Clouds gathering, and ſome wind 
3 © | from E. . 
3z 3 
4 98 Quite tend, wind E. 
44 10 Ditto 
5 1 Ditto 


It was obſervable, that after ſun ſetting, t the atmoſ- 
phere had a tendency ſometimes to turn a little foggy, 
and again quickly to clear up, balancing, as it were, 


betwixt theſe two different ſtates. It is worthy of 


notice, that the minute variations of the thermometer, 


as tet down in the above regiſter, ſeemed to depend: 


upon theſe different conſtitutions of the air; the 
mercury always riſing in the thermometer a ſmall 
matter, when the: miſtineſs came on, and w/ce verſa. 

In the intervals s of obſervations, we made ſome other 
experiments, which the preſent intenſity of the froſt. 


| ſuggeſted; particularly one relating to the cvaporation. 


OY Ks whic ch was tried in the following manner. 


I took a {qu Uare reflecting metal belonging! to my OWN. 
two ſoot tcleſc ape, and expoſed it on the balluſtrade 


of the obſervato Ty, ti] it had acquired the tempera- 


ture of the place, which was then at © dec: : Alter 18. 
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was thus cooled, I breathed on it repeatedly, till its 


F ſurface was covered over with an incruſtation 


of ice or frozen vapour, of a very palpable thicknets, 


In this condition the {pecu! um was replaced in its for- 
mer ſituation, having its incruſted ſurface ex poſed to 
the ſtill open air; when, in a little time, we found 

the frozen pellicle begining to diſappear at the outer 
edge, all around, leaving the metal quite clear. 
Gradually more and mor? of the ſpeculum was bared 


in a regular progreſſion, from the circumference to- 


wards the centre; and at laſt, in about 50 minutes, 
the whole ſurface had parted with its ice. This ex- 
periment was repeated when the ſpeculum was de- 
fended from the open air, by a large thin box, with 
a Cloth over it, "The event turned out the ſame as 
before, only it required longer time. 

This progreſs of the evaporation from the outward 
parts towards the centre oi the ſpeculum, was likely 


_ owing to the original plate of ice being thickeſt to- 


wards the center, a circumſtance which might ariſe 
from the manner of fixing it at firſt breathing on it. 


Or perhaps it may be imputed to ſome more curious 
cauſe, and may be ſome effect of the repulſive force 


belonging to the poliſhed ſur face; but this point we 


did not ſufficiently examine into, by a due repetition 


of experiments. I may juſt mention, that, partly 
with a view to this matter, we expoſed as above, a 


ſet of bodies, having their ſurfaces of different de- 


grees of poliſh, ws as equally covered with frozen 
anne as we could judge. The reſult of which 


experiments ſeemed to favour the idea of the ice 


being leſs attached to the more poliſhed ſurface than 
to the coarſer. This appeared particularly in the 
caſe 


C2811 
caſe of a compariſon made betwixt the ſpeculum 


above-mentioned, and the braſs end or cover of the 
{ame teleſcope ; for the ice was found {till to cleave 


to its ſurface a good while after the ſpeculum Was 


entirely cleared. Theſe imperfect experiments are 


only mentioned by the bye, and may perhaps ſerve as 
hints to others, who may be diſpoſed to proſecute this 


part of natural philoſophy. 


Some particular reaſons have occurred, which will 
hinder me from tranſmitting to you the paper on the 
ſolar ſpots, till ſome time next winter, by which time 


I ſhall have finiſhed every thing I have to ſay on 


that ſubject. Withing to hear from you at your 


leiſure, I ever am, with much reſpect, 
Reverend Sir, 


| Your moſt obedient ſervant, 


Alexander Wilſon, 


Proſeſſor of Aſtronomy at. Glaſgow, 


Vu. 2 Recciyecl. 
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XXXIX. 5 2 Experiments on Piſtrefaction; 3 
& F. L. F. Crell, M. D. and TO 
of Chemiſiry at Brunſwick. 


| Read Nov. 7, 
= 


(HE celebrated lord Bacon 2 has, 

without doubt, ſhewn a very great 
fagacity, in pointing out to poſterity, putrefaction, as a 
lubject, worthy of making further inquiries into; and 
Certainly, as there happen daily ſo many changes, 
Rot only in the inanimate, but alſo in the animate 
World, carried on by its means; the know- 
ledge of every thing relating to it muſt clear up 
a great many points in natural philoſophy, not tho- 
roughly underſtood before. But theſe inquiries. pught 
to be ſtill of more conſequence to mankind, as 
health depends greatly upon keeping in due rl 
putrefaction, which the body naturally tends to. For 
theſe rea ons, Sir John Pringle deſerves, beſides his 
other eminent merits, very g West praiſes, on his Bav- 
ing made many experiments on this ſubject; and 
medicine is indebted to him for conſiderable improve- 
ments reſulting from them. He has beſides opened 


[4 } Nat. Hiſt, Cent, V. 
the 


TE] 


the way to many other gentlemen, among whom 
excell Dr. Gaber, and Dr. M- Bride, whoſe nume 
rous experiments ſhew the ingenuity, and ſagacity, 
they are poſſeſſed of: but the ſubject is not yet ex- 
hauſted, nor will it be very eaſily. I have made 
ſome experiments relating to it ; and ſhould be very 
glad, if they threw a new light on ſome points of 
the greateſt importance to medicine. 

Dr. Gaber has proved, by his experiments, the pre- 
ſence of a volatile alcali produced by putrefaction ; but 
as he did not diſcover by the ſame proceedings #5} any 
in its beginning or end, though there was a very 
putrid ſmell, he denies its exiſtence in theſe ſtates, 
and concludes, that this volatile alcali is not a neceſ- 
ſary product of putrefaction [c]. This doctrine 
ſeemed to me not quite conformable to the pheno- 
mena: for, as all ſmell, as much as we know at leaſt 
till now, depends on a ſaline matter, joined with a 


[3]. Ada Taurinenſ. Vol. I. p 78. Cum attegerint ſummum 
efferveſcentiae gradum, 3 ejuſdem loci calore efferveſ- 
centiae vim amiſerunt. P. 79. Citius plerumque prodiit foetor, 
quam alkali, idemque tardius deſiit. P. 82. Maſſam inde relinqus 
toc:entifiimam, ſed emiſſo alkali ad efferveſcentiam ineptam. 

[e] Id. p. 83, 15. Quum feeteret graviſfiime reſiduum deſtil- 
lationis, quamquam omni alkali orbatum, manifeſtum videtur, ab 
alkali foetorem exaltari quidem poſſe, & magis penetrantem 
effici, non autem ab eodem produci, quandoquidem ſupereſt eo 
ſublato— 16. Videtur is odor a volatilibus admodum paiticulis 
proficiſci, ied quae ab alkali diſſimiles ſunt, plerumque citius 
gignantur, tardiuſque diffipentur — alcaleſcentia adeſſe poteſt 
medico foetori conjuncta - viciſſim maximus foetor abique alcali 
Ex quibus differentia inter foetidas alcalinaſque partes confirmari 
videtur.—P. 84, 17. Videtur alcali hon eſſe productum neceſlari- 
um ꝑutrefactionis neque gradum alcaleſcentiae gradui putrefacti- 
cnijs reſpondete. 


I | phlogiſton, 
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phlogiſton, and the ſaline matter producing the putrid 
ftench, was not very likely an acid; I ſuppoſed it to 
be a volatile: alkali, which, involved in phlogiſtic 
matter, might fly off, before the alkali was deve- 
loped. I wanted to know by experiment, if I was 
rizht; for this purpoſe, I put, the 19th of June 
(the thermometer being 58* of Fahrenheit, and con- 
tinuing between 58* and 629 all the time I obſerved), 

ina pretty large receiver, ſome beef cut in very ſmall 
pieces; I covered the bottom with it thinly, and 
poured upon it water, about two inches high. The 
22d, the putrid fmell was very ſenſible: but I let it 
ſtand till the 24th, when I poured off the fluid Id, 

adding again about the ſame quantity of water to- 

the fleſh. I filtrated then the uid through a piece 

of fine linen, and mixed with ſome of it the ſyrup 
of violets, which it did not alter; neither did it effer- 
veſe with the ſpirit of vitriol, diluted to a ſharpneſs 
near that of the vegetable acid. I thought of keep- 
ing it in digeſtion for ſome days; but, for fear that 
ſome little ſolid particles might have paſſed through. 
the linen, and by that means, in growing putrid, 

might give ſome alcali, and render the trial in- 
accurate, I diſtilled the fluid by a heat of about 160, 
after which, I repeated the trial with the ſyrup of 
violets and the ſpirit of vitriol; but it produced no 


[a] It requires ſome attention to find out the proper 
time when to pour off the liquor; if it is done too ſoon, it will 
give too little volatile alcali to be much ſenſible by experiments ;. 
tor, though it ſmells-ftrongly, it is known how little matter is re- 
quired to produce a ſtrong ſmell. If it is delayed too long, it 
{news already figns of an alcali. For that. reaſon, I made many 
experiments in vain. | 


change. 
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change. L chen put it, the 2 5th, into a retort, fitted 
to it a receiver, applied to the jointure a ring of paſte 
made of flower and water, covered it with a piece 
of wet bladder, and expoſed it in a Balneum aren to 
a heat of 108 to 116), till the 2gth of June, when 
the whole fluid was diſtilled over. I perceived dur- 
ing this operation, that the liquor, from being quite 
tranſparent, grew turbid ; the firſt diſtilled | tranf- 
parent fluid grew alſo turbid in the receiver, and at 
the bottom of the retort there was a ſmall ſettlement 
of a whitiſh earth. The liquor had a particular 
ſmell, but quite different from a putrid one, inclining 
to the volatile alcali ; and ſhewed a flight but ſenſible 


degree of efferveſcence with the ſpirit of vitriol; and 


the ſyrup of violets was turned evidently um 
by it. 
"Jos the mean time, the fleſh with the water con- 
tinued to emit a putrid ſtench ; and the 28th of June 
I found the fluid colouring the ſyrup of violets greeniſh, 
and ſhewing a kind of efferveſcence with the acid. 
Both theſe qualities were increaſing every day, till the 
3th of July, when, on account of a journey, I could 
not obſerve it any longer, I had left the mouth of 
the receiver open; and on my return the 1ſt of Au- 
guſt, I found an exceeding putrid ſmell; I covered 
the veſſel; and the 2d, examined the fluid, but it 
did not efferveſce any more. I then filtrated the li- 
quor ; but the fleth was fo rotten, that a great many 
particles paſſed through the linen, and rendered it 
turbid. |1 put it into a retort, adapted a receiver, 
and luted it, as before- mentioned; the heat was alto 
the fame, between 108% and 1167. In this warmth it 
continued for about four days, when the fluid was 


diſtilled 


- 
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diſtilled over. On opening the veſſels, the ſmell was: 
again entirely changed, not near fo diſagreable as be- 
fore. In the receiver I obtained a fluid, which 
turned the ſyrup of violets green, efferveſced very 
ſmartly with the very ſame ſpirit of vitriol I had 
uſed before; gave the ſmell of a volatile alcali, on 
adding to this the fixed alcali; praecipitated the calces 
of metals diſſolved in acids, and ſhewed itſelf by 
all proofs a true volatile alcali. In the retort re- 
mained a yellowiſh matter, almoſt without any ſmell. 
J put to it ſome water; and after 24 hours, it gave 
the herbaceous ſmell, but ſhewed no ſigns of any 
alcali, 1 let it ſtand four days longer: the her- 
baceous ſmell continued; but there was no aleali to 
be diſcovered. I diſtilled it with a gentle fire: but 
neither then did there appear an alcali ſe]; and by 
applying a ſtronger fire, I got nothing but a kind of 
empyreumatic oil. 

] had poured, the 3d of Auguſt, ſome freſh water on 
the putrid matter; its putrid ſmell continued; the 
7th J decanted the fluid, filtrated it, and made it 
undergo the fame operation, with exactly the fame 
effect as before; which I did again the 11th, with 
the very ſame effect. I did not repeat it oftener, as I 
had occafion. for this putrid fleſh to ſome gther pur- 

ole. 
* Theſe experiments ſhew, I think, that the volatile 
alcali is n as long, at leaſt, as the putrid ſmell 


3 > „* * 4 & 8 2 
— x. 27 - G - 
r 8 * 1 2 
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8 
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[e] What this kerbaceous ſmell did depend on, I did not en- 
guire any farther, as not relating to medicine, ſince a living» 
body never was found in ſuch a ſtate : but very lixely it depends. 
on ſome volatile alcali, which is pert aps in fo very imal: a quan- 
tit, a. not to be perceptivie by, experiments, 


continues, 
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continues; and that this volatile alcali is the baſis of 
it, becauſe, as this was diſtilled over, the refiduum, 
being ſtill in inteſtine motion, got only the her- 
baceous ſmell. The reaſon, why the volatile alcali 
has been diſtinctly obſerved at a certain period of 
putrefaction, and not in the others, is, I believe, this; 
the volatile alcali has, it ſeems, a tendency, 
to diſintangle itſelf, by inteſtine motion, of all ſuch 
matter as it is involved with; but if it is not combined 
with ſuch fixed matter as retains it till it has gone 
through all its evolutions, it is, being itſelf volatile, 
carried off by the ſtill more volatile phlogiſtie matter 
with which it is commonly joined. For this reaſon, 
] ſuppoſe, the putrefying matter ſhews in its begin- 
ning no ſign of a volatile alcali; becauſe its 
ſmell depends only on thoſe particles, which have 
been on the ſurface, without any ſtrong cohe- 
ſion with the ſubſtance. In the farther progreſs of 
putrefaction, the matter involving the alcali, or form- 
ing it, is intermixed, and in coheſion with the 
ſolid particles of the ſubſtance, and is by theſe 
means retained till the alcali is come to its purer 
ſtate. Towards the end of putrefaction, the coheſion 
of the particles being almoſt entirely taken off, the 
volatile alcali is carried off before it can go through 

all its ſtates. l . VVV 
If it is therefore true, that the volatile alcali is 
eſſential to, or at leaſt always preſent in putrefaction, 
it ſeems to follow, that the alcalies never can be 
uſed in living bodies, as antiſeptics [F], for laying 


[/I It is very difficult, methinks, to account for the antiſeptic 
power of the volatile alcali, and other falts, on dead animal ſub- 


_— T7. aſide 
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aſide their ſtimulating quality, which muſt. prevent 
their uſe in moſt of the putrid diſeaſes, they would 
increaſe the morbific matter, by being intimately 
mixed by circulation with phlogiſtic matter, which 
they find in abundance in ſuch bodies. It has been 
objected to this, that the exhalation of ſtale urine, 
though ſhewing a great quantity of volatile alcali, is 
inoffenſive to health U]: and that ſome perſons have 
taken the volatile alcali in very great quantity, with- 


out its bringing on a 88 _— 8 but ee 


fances : : I once ds that as the ammoniae calt, nitrs, FOE 
bring down the thermometer ſeveral degrees, perhaps all theſe 
ſalts acted by inſtantly abſorbing the heat produced by the 
beginning inteſtine motion; and that, as a Certain degree of 
warmth is neceſſary to putrefaction, in preventing this degree 
from coming on, it might hinder the whole operation. To fce - 
by experiment how far this might be true, I put into phials a 
certain quantity of water, with that proportionate quantity of 
alcalies, fixed and volatile, ſal ammoniac, &c. which Sir John 
Pringle had found (Append. p. xvi. xvii.) to be antiſeptic; and in 
one as much pure water as a ftandard, I ſtopped every 
one of them with a cork, in which.] had made a hole for a 
thermometer of Fahrenheit, TI expoſed all theſe phials to the 
fame heat; Sir John had uſed about 1125; but I found, that both 
thoſe with the ſalts and that without it marked the fame degree 
of heat; and that therefore the abſorption of heat can by no 
means be the reaſon of the putrefaction being ſtopped. May 
this phznomenon not depend upon the ſalts penetrating the 
body, and giving to the particles more puncta contactus (according 
to their greater or leſs affinity)? and may not theſe ſalts, in aug- 


menting coheſion, hinder the fluids from ſeparating themſelves 


from one another, and, in conſequence, prevent inteſtine mo- 
tion? Is this not ſomewhat confirmed by the action of ad- 
ftriogents? and by the moſt powerful Hons of metallic ſalts, 
as 10 of the greateft ſpecihc gravity ? 


[] Sir J. Pringle, Append. p. vi. 
74 Id. ibid, p. xcii. 


arc 
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are however ſatne examples [i], where it has been 
hurtful. It is urged further, that a perſon, being 
only for a ſhort time expoſed to really putrid exha- 
lations, may be infected with putrid diſeaſes; and 
therefore that this effect of putrid exhalations Joes not. 
depend om the volatile alcali, as it may be taken pure 
in very large doſes, without producing ſuch effects. 
To this I reply, by an analogous inſtance ; a ſmall 
quantity of ferment will bring on fermentation in a 
large maſs of fermentable matter, and yet as much acid 
as could. be obtained from the ferment, far from 
exciting an inteſtine motion in the fermentable matter, 
would rather check it; but can it, for all that, -be 
denied, that the involved acid in the ferment is the 
chief cauſe of ſetting the whole maſs in fermentation? 
In the ſame way, the alcali combined with phlogiſtic 
matter may produce ſuch inteſtine motion as the 
pure alcali cannot; and very likely the firſt would 
not produce it, if the volatile alcali in it could be 
changed. 
I 0 bring this about, the moſt powerful means ſeem 
to be the uſe of acids; and the moſt celebrated 
phyſicians agree in the good effect they have 
obſerved from acids in putrid diſeaſes, and re- 
commend them ſtrong] Dr. M*Bride thinks o- 
therwiſe, and his p-.. are theſe: firſ# that 
if the acids came unchanged to the ' abſorbent 
_ veſſels, they would not admit of them [&]; ſecondly, 


i] Huxham on the fore throat, p. 67, 68. Ejuſd, Eſſay on 
fevers, p. 118, edit. 5. 

[+] Experiment. Eſſays, edit. ſec. p. 20. The auſtere acid 
(generated in the firſt paſſages of weakly perſons) is exaclly in 
the ſame ſtate with a foreign acid, for the lacteals will admit 
none of it, 
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if they did, they would be * e and thirdly 
that they are quite changed, before they leave 
the prime viaſm). As for the fit, I do not 
know what reaſons Dr. M*Btide founds his aſſer- 
tions upon, as acids never are given in ſo concen- 
trick a ſtate, as by their aſtringency to make theſe 

veſſels ſhut up their orifice ; and as metallic falts 
themſelves are abſorbed in their very compound 
| Rate (which ſeems clear with regard to the corroſive 
ſublimate, and other ſuch faline preparations), I do 
not ſee, why the ſimple acids could not be abſorbed. 

The ſecond reaſon ſeems to be founded upon ſome of 
Dr. M. Bride's experiments (p. 132, 133), viz. that 
putrid fleſh, ſweetened by diſtilled vinegar and ſpirit of 
vitriol, was firm ; but on being boiled went quite to 
pieces, whereas that ſweetened by volatile alcali did 
not. But, I conceive, theſe experiments are not 


applicable to a living body: for the acid being 
there mixed with the fluids, cannot a& in this way 


on the ſolids, till the fluids are (if I may uſe that 


17 Ibid. p. 134. the 10965 diflolve the elementary earth, 
and thus deſtroy the texture of that ſubſtance, whoſe ſoundneſs 
they are ſuppoſed to reſtore. —P. 148. we are not to expect, that 
they are to pervade the minute branches of the vaſcular ſyſtem ; 
_ when indeed it is evident, that they ought not to be allowed to 
paſs into the blood in their acid form; fince it is plain, that, 
from their diſſolvent nature, the body muſt be deſtroyed, and its 
moſt ſolid parts melted down to a jelly, if naked acids were to 
be received into the general maſs of fluids. 


In] Ibid. p. 148. acids are neutralized during the alimentary 
fermentation; and therefore they cannot act as acids, by ſatur- 


ating any thing of the alcaline kind that they meet wel. in 
their courſe of circulation, 


expreſſion) 


. 


expreſſion) ſupra- ſaturated with the acid [u], which 


in putrid diſeaſes cannot be the caſe. And far- 
ther, a heat of 2125 of Fahrenheit never can in- 
creaſe the action of the acids in living bodies, as it 
did in the experiments; for, though Dr. M Bride 
denies this conſequence, and will prove the contrary, 
as the fleſh with the alcali did not diffolve ; yet this 
circumſtance proves nothing more, than that the vo- 
latile, alcali has not ſuch power of diſſolving the 
gluten of animal fibres, as acids have; for, if the 
effect depended only on the action of the acids by 
_ themſelves, the fleſh would rather have been diſſolved 
when immerſed in them, than when boiled in 
water. The Doctor beſides ſeems not quite conſiſtent 
on this head; for, p. 151, he ſays, Adſtringents can 
only © be of importance in thoſe caſes, where, from 
« extreme relaxation and reſolution of the ſolids, the 
« diflolved fluids are ſuffered to tranſude, and either 
« form ſpots of different hues, or run off by actual 
c hzmorrhage ; here, indeed, the acid of vitriol, as 
cc an aſtringent, not as an acid, is found of great uſe 
ee in gaining time.“ As the acid could not exert its 
aſtringent power on the veſſels, without coming to the 
ſecundæ viæ (p. 153.) he ſeems not afraid, in this 
caſe, of its melting down the moſt ſolid parts to a 
jelly. „ „ ; 1 
5 fn proof of his th:rd reaſon, he alledges fome g 
experiments; viz. the third, p. 40, where a mixture of 
Fleſh, bread, lemon juice, and faliva, did not effer- 
veſce, after fermentation with an alcali ; and the 5th, 


[nz] This has, it ſeems, happened in ſome rare caſes quoted by 


42. 


Dr. M*Bride, and Dr. Haller, p. 148. 


of the alcali. 


[ 342 ] 
p. 42, where a mixture of bread, water, faliva, and 
ſpirit of vitriol efferveſced ſmartly, before the in- 
teſtine motion; but not at all after it. I could 
object againſt theſe experiments, and eſpecially the 
5th, that perhaps the proportion of the ſaliva to the 
acid was too great, and that a perſon in a putrid 
diſeaſe ought to take more acids than could be neu- 
tralized by the inquiline liquors. However, I will 
not inſiſt on this; and ſuppoſe theſe experiments to 


be quite applicable to the caſe : but if theſe mixtures 
do not efferveſce any more, does it follow, ** that 


e they are neutralized, and therefore act as acids, by 
« ſaturating any thing of the alcalinous kind, that 
« they meet with, in their courſe of circulation?“ 
There are ſome ſaline bodies, which do not effer- 
veſce when mixed together; which will, however, 
change one another's nature. Thus F. e. brimſtone, 
mixed with a ſtrong fixed alcali, does not effer- 
veſce [9], but changes, on being diſſolved, the nature 
A ſolution of ſoap does not efferveſe 
on the addition of an acid, but joins with the acid. 
and neutralizes it. Theſe inſtances made me fuſ- 
pect the concluſion drawn by Dr. M Bride from his 
experiments; and to clear up theſe doubts, in this par- 
ticular caſe, I referred to experiments. For this purpoſe, 
I mixed, the 4th of Auguſt, the thermometer being at 
6455 three ounces of ſaliva, a dram of the liquor of 


[0] This applies alſo to the ſolution of brimſtone in lime water, 


out of which the lime particles have been precipitated, by the 
intoduction of fixed air. 


putrid 
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putrid fleſh, and a very ſmall quantity of bread: and 


added as hack of the diluted ſpirit of vitriol, as to 
make it ſour, and efferveſce definitely 


alcali. 


till the 


v th 


the 


There was not any ſign of inteſtine motion 


7th of Auguſt, when from time to time 
ſome air bubbles, and alſo ſome ſolid particles, roſe to 


the top; and this continued till the 8th. Not per- 
ceiving any farther motion, I poured off the clear 
waich did not efferveſce any more with the 


liquor, w 
alcali. 


and 


I mixed, the gth, fix drams of the 
liquamen, with about the double of this liquor, 
put im beſides four ſolid pieces of fleſh, 


putrid 


which had lain three days in the liquamen : theſe 
pieces were of a prodigious ſtench, and ſo rotten, 
that with the leaſt force they were torn to pieces. 


There appeared no figns of inteſtine motion: the 


roth, the putrid ſmell was very much abated : 


11th, it was changed, and there remained only a 


the 


final much like that of found fleſh : : the pieces were 


without any ſmell, and had acquired again ſome 


degree of firmneſs. In this condition they re- 


mad for a week, and 1 did not oblerve them 
any longer. . 
This experiment proves, F believe, that acids, 


though charged in the alimentary canal fo far, as 


not to efferveſce with alcalies, may notwithſtanding 
check putrefaQion ; - and; that, therefore, their uſe is 


of great conſequence, and ought not to be omitted 


M Bride believes 


in putrid diſeaſes. Though Dr. 


that theſe difeaies may 


6 


nion, 


be cured with. fermentable 
ſubſtances only; I muſt own that I do not agree 
with him, and am not quite convinced of his opi- 
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344] 
nion, that putrefaction depends only on the loſs of 
fixed air. I rather believe this an effect than the 
cauſe of putrefaction; but I ſhall refer this — 


to o another occaſion. 


END OF PART I. 
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PHILOSOPHICAL 
TRANSACTIONS. 


PART I. 
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XL. Obſervations upon Five antient Perſian Coins, 
frruck in Paleſtine, or Phoenicia, before the Diſſolution 
of the Perſian Empire. In a Letter to Mathew Maty, 
M. D. Sec. R. S. from the Rev. John Swinton, 
B. D. F. R. S. Cuſtos Archivorum of the Univerſity 
of Oxford, Member of the Academy degli Apatiſti 
at Florence, and of the Etruſcan Academy of Cor- 
tona in Tuſcany. 
SIR, 
Read June 20, [NH E coins before me, as well as fe- 
OE veral others ſimilar to them, were 
undoubtedly ſtruck, in ſome of the cities of Syria, 
Paleſtine, or Phœnicia, before the reduction of thoſe 
provinces, and the conqueſt of the Perfian empire, 
by Alexander the Great. This, if I am not miſ- 
taken, was firſt remarked by (1) M. Baudelot ; who 
has been lately followed herein by (2) M. Abbe 
Barthelemy, and (3) M. Pellerin. I intirely agree 
whith all thoſe learned men in what they have ad- 
vanced relative to thoſe coins, and ſhall now beg 
leave to ſubmit a few curſory obſervations upon five of 
them (as the ſubject is extremely curious) to the con- 
deration of the Royal Society ; which may poflibly 
(1) Baudel. PUt:/it, des voyag. &c. p. 638. A Paris, 1693. 
([. 2) Journ. des Spav. &c. T. LIII. Aout, 1760. p. 279, 280. 
(3) Peller. Recueil de Medail. de Rois, &c. Explicat. de la 
Vignette, p. iii. iv. A Paris, 1762. 
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ſerve to evince the Res of * has ba offered by 


— 


thoſe celebrated antiquaries, on this head, and ſet 
this n matter in the cleareſt light. | 


1. | . N ; . 


The firſt of the medals to be conſidered here (ſee 
Tas. XIII. n. 1.) was given me ſome years ſince, by 


my worthy friend, the Reverend and learned Mr. 
Thomas Crofts, late chaplain to the Britiſh factory at 


Aleppo, and formerly of Wadham College, Oxford; 
who brought it with him to England, out of the Eaſt. 
On one fide we diſcover Atergatis, Adergatis, or Der- 


ceto, taken by ſeveral learned (4) men, for the Dagon 


of Scripture, nearly as we find that pagan divinity 
deſcribed (5) by Diodorus Siculus, and Lucian, with a 
pigeon before her, and a fiſh in her right hand. On 
the other, we perceive a galley, or ſmall veſſel, on the 
ſea, with rowers in it; under which there appears a 

ſea-horſe, or rather a ſea-monſter, of a very parti 


cular form. Near the face of Adergatis, the two: 
Phoenician letters F H, M A, preſent themſelves. 


to our view. The piece is in good conſervation, 
having ſuffered very little from the injuries of time. 
That this filver medal muſt have been anterior to 


the diſſolution of the Perſian empire, we may fairly 


collect from the reverſe ; which agrees in every par- 


ticular, but the ſea-horſe, with the "reverſe of a Daric, 


that undoubtedly preceded the abovementioned event, 
and exhibits the very fame Phœnician letters, with. 
which it is adorned. Bat this will be. rendered in- 


conteſtable by a bare inſpection of the draught of that 


(4) Saad. de Dits Syris, N II. cap. ili. Andr. Beyer. 
ad Joh. Seld. ubi tup. p. 300 


(5) ns Sic. Bibl. Hin. lib, II. Lucian 4: Dea. Syr. apud 
Jchas. 8810 asu. 119! ſup. Vid Athe n. Deipneſet h. lub. VIII. 


Daric, 
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Daric, and others of ſimilar coins, in the (6) plate 
referred to here. __ 

That this piece was ſtruck at Aſcalon, a very an- 
tient and celebrated city of Paleſtine, there is, I 
think, little reaſon to doubt. Dagon, or Atergatis, 
was a deity of the Philiſtines, to whom Aſcalon ap- 
pertained, as we learn from (7) Scripture; and there- 
fore may very naturally be ſuppoſed to have been 
worſhiped there, as well as in the other principal 
cities belonging to that people. We are aſſured by 
(3) Diodorus Siculus, and Lucian, that Aſcalon was 
tamous for the worſhip of Atergatis, or Derceto, 
and the ſuperb temple of that deity there. The 

coins of Aſcalon (9) not infrequently exhibit Ater- 
 gatis, with a pigeon, as here; pigeons (10), as well 
as fiſhes, having been conſidered as ſacred animals, 
bearing a near relation to Atergatis, if not as objects 
of religions worſhip, in that city. The reaſon of 
this is given us in few words, by a (11) very learned 
author, who ſets the point here inſiſted on beyond 
diſpute. I own, indeed, the divinity in queſtion is 
ſaid to have had a temple at Hierapolis, and to have 
been worſhiped there; but this, according to the 
great (12) Mr. Selden, ſeems to be a miſtake. Be- 
lides, the goddeſs of Hierapolis was worſhiped un- 
der (13) a human form, and not with the tail of a 


(6) Numiſm. Antiqu. &c, a Thom. Pemb, et Mont. Gom. 
Cam. collect. p. 2. T. 75. „„ 
7) 1 Sam. v. 2, 3, 4, 5, &c. 
(8) Diod. Sic. & Lucian. ubi ſup. 
(9) Joan. Vaill. Namiſm. Imperator. &c. d Pop. Rom. Dit. 
 Grec loquent. Ic. p. 81, Henr. Noris, An. et Epoch. Syro- Maced. 
p. 510. Lipſiæ, 1696. (10) Joh. Selden. ubi ſup. p. 192 
—202. Amſtelodami, 1680. (11) Id. ibid. (12) Seld. ubi 
ſup. p. 192. (13) Id. ibid. 5 


„„ ib, 


3 
fiſh, as. Derceto is repreſented on the medal I am 
confidering. Nor do I remember ever to have ſeen 
Atergatis, or Derceto, in that form, or attended by a 
fiſh and. a pigeon, as on my medal, on any of the 
Hierapolitan coins. Laftly, I have a braſs medal of 
Aſcalon (ſee TAB. XIII. n.2.), in my ſmall collection, 
with a galley, or little veſſel, on the water, and rowers 
in it, as we find exhibited by the piece before me, over 
which the two Greek letters Ax plainly appear; which 
ſeems moſt clearly to evince, at leaft the high proba- 
bility of, the point in view. It muſt therefore be 
allowed extremely probable, if not abſolutely certain, 
that the coin conſidered here was ſtruck at Aſcalon, 
though current throughout Syria, Paleſtine, and 

Phcenicia, before the reduction of thoſe provinces by 
the arms of Alexander the Great. 

As no chronological characters on the piece in 
queſtion preſent themſelves to our view, it will be 
extremely difficult, if not impracticable, to aſcertain, 
with any preciſion, the time when it firſt appeared. 

However, I cannot help thinking it probable, that 
the coin was ſtruck about 351 years before the birth 
of ChRIST, when the (14) provinces of Paleſtine 
and Phœnicia were ſubdued by Artaxerxes Ochus, 
ſoon after they had revolted from him. The people 
of thoſe provinces might then have uſed money 
ſimilar, at leaſt in ſome reſpects, to that which was 
current in Perſia, either out of compliment to, or by 
the poſitive order of, that prince. This, 1 ſay, 
might not improbably have been the caſe; but that 
it really was fo, I muſt not preſume abſolutely to 
affirm. Be this, however, as it will, a ciccumſtance 


(14) Diod. Sic. Bibl. Hiſt. Lib. XVI. 
15 | 


will 


349 


will occur, i in the explication of the fourth medal to 


be conſidered here, that will bring no ſmall acceſſion 


of ſtrength to the notion I would now recommend 

to the attention of the learned world. © © 
With regard to the two Phœnician letters exhi- 
bited by this coin, they ſeem either to form the 


word XD, MA, which in Phoenician not improbably 


denoted WATER, or the SEA, (15) Jas in Arabic, 
or to be the two firſt elements of the Bk MA IVMA; 


in Syriac (16) fignifying likewiſe WATER, the 


name of the port and place of the magazine of naval 
ſtores, ſuch a port and place having formerly apper- 
tained both to Aſcalon (17) and Gaza. For thoſe 


two Phœnician letters, preſerved on many medals, 


(18) can ſcarce always be looked upon either as the 


2 or part of the proper name of the place where 


the coins were ſtruck, as they feem firſt to have ap- 


peared in different towns; though it muft be owned, 


that MAIVMA, as applied to the ports of Aſcalon 
and Gaza, was (19) conſidered as the proper name 


of a town, erected at a ſmall diftance from each of 
thoſe two cities. However, I ſhould: rather take the 


word MA to have denoted WATER, or THE SEA; 


as a ſmall veſſel on the ſea is viſible on theſe coins, 


and the word MAIVMA, as applicable to the ports 
of Aſcalon and Gaza, ſeems not to have (20) been 


uſed long before the time of Conſtantine the Great: | 


(15) Gol. Lex. Arab. p. 210. Val. Schind, Lex. Pent. 954 


Hanoviæ, 1612. 

(16) Gothofred. apud Henric. Noris, ubi Fr p · Ful. | 
(17) Sozom. Lib. ii. c. 4. Henr. Noris, ubi ſup. p. 511, 512. 
(48) Numiſm, Antiqu. &. a Thom. Pemb. et Mont. Gom. 
Com. calle. p. 2. T. 76. n. 7, 8. . 
(19) Henr. Noris, ubi ſup. p. 311. (20) 18, ibid. 
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unleſs we would ſuppoſe it to denote AN HVN- 
DRED, and to refer to ſome remarkable occurrence, 
from whence the Perſians dated their computation of 


time, in the days of Ochus, to us at preſent utterly 
unknown. 


. | 
The ſecond medal al (ſe Tas. XIII. n. 3.01 receiv- 


ed, as a preſent, from the Reverend and learned Mr. 


Crofts, who brought it with him from Syria, at the 
fame time that he gave me the firſt. Atergatis, or Der- 


ceto, on this ſilver piece, holds a concha-marina, or ſea- 


| ſhell, in her left hand; but, in all other reſpects, i it is ſo 


{ſimilar to the former as ſufficiently appears from the 
draughts of them both, that it may almoſt, if not abſo- 


lutely, paſs for a du plicate of the ſame coin. The piece, 


however, has been but indifferently preſerved; ſo that 
without the aſſiſtance of the medal already deſcribed, 
it would have been of no great ſervice to the learned 


world. 


As the two Phœnician NR OT "VERY that occur on 


the firſt medal, have been intirely defaced on this, by 
the injuries of time, I can offer nothing relative to 


them here. It may not, however, be improper to 


_ obſerve, that neither this nor the former medal has 


yet, as far as I can find, been ever communicated 


to the learned world. 


TT 
The third medal (ke Tas. XII. n. 401 is a very 
ſmall fiiver piece, and was preſented to me by my 
worthy and learned friend, the Reverend Mr. Thomas 


Crofts, who brought it with the other two, above de- 
ſcribed, out of the Eaſt. The reverſe, which exhibits 


the two Phoenician elements F H, MA, anda galley, 
or 


2 
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or ſmall veſſel, full of rowers, on the water, almoſt in- 
tirely agrees with that of two Perſian Darics (21), 
as will appear from an inſpection of the draughts of 
them, in the plate here referred to. This indicates 
the piece to have been ſtruck in Paleſtine, or Phœ- 
nicia, before the diſſolution of the Perfian empire, 
probably at the ſame time that the two former firſt 
appeared. On the other ſide we obferve a laureated 
antient head, which 1 take to repreſent Jupiter 
Marnas, a deity worſhiped ( (22) at Gaza, a celebrated 
antient city, at no great diſtance, 3 paraſangs only, 
from Aſcalon; who might therefore probably have 
had divine honours paid him there, as well as at 
Gaza; and conſequently we may attribute the coin to 
either of thoſe cities, though, on account of the head 
of Jupiter Marnas, I ſhould rather prefer Gaza, This, 
1 jay, appears to me extremely probable ; but that 
either the laureated head really repreſents Jupiter 
Marnas, or the piece was certainly ſtruck at Gaza, I 
muſt by no means take upon me abſolutely to decide. 
If the head on this medal ſhould not be imagined 
to point out Jupiter Marnas, the local deity wor- 
 ſhiped at Gaza, it may perhaps be ſuppoſed to re- 
preſent ſome hero, or the founder of Aſcalon, or 
Gaza. Be that, however, as it will, as either this 
very coin, or one exceedingly ſimilar to it, has a place 
athgned it in (23) Lord Pembroke's noble collection, 
it can ſcarce be allowed to pals for an inedited coin. 


(23) Numiſin. 3 Wc. 3 Tho, Pemb. & Mont. Gom. 
Com. collect. p. 2. T. 75. n. 7, 8. 


007 Henr. Nor. ubi lup. p. 494. Golii not. ad Alfragan. 


(23) Numiſin. tin &c. ubi by. * 1 . 75. n. 8. 


IV. 
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IV. þ 
The fourth (ſee TAB. XIII. n. 5.) is a ſmall braſs 
medal, that may paſs for an inedited coin, though one 
not unlike it has been publiſhed by M. Baudelot. 
On one ſide a human figure, that probably repre- 
ſents a king of Perſia, with a Perſian tiara on its head, 
in a triumphal car, drawn by two horſes, and driven 
by a ſimilar figure, with a Perſian tiara likewiſe on 
its head, preſents itſelf to our view. On the other, a 
veſſel navigated by rowers, reſembling that exhibited 
by the three foregoing coins, may be clearly diſcern- 
ed. The piece has been well preſerved, and was 
undoubtedly anterior to the reduction of Syria and 
Pheenicia by Alexander the Great. For that the 
perſon i in the car is a Perſian, we may infer from the 
tiara on his head, which occurs on the heads of ſeve- 
ral Perſian figures (24) in the ruins of Perſepolis; 
and that he was a royal perſonage, appears from 
hence, that the kings of Perſia only had their effigies 
impreſt on the Perſian coins. It is true, ſome of the 
figures in the ruins of Perſepolis are the produce of 
the Parthian times, and ſeveral of them even coeval 
with ſome of the princes of the houſe of Saſſan, 
and conſequently of ſtill a later date. But, notwith- 
ſtanding this, the figures now in view were un- 
doubtedly Perſian, and fully evince the point they 
are. brought to prove; but had they been Parthian, 
that would have made no alteration in the preſent 
caſe, as the Perſians and the Parthians ought to be 
conſidered as one and the ſame nation, and their 
attire as one and the ſame. 


(24) Engelbert. Kæmpfer. Amænitat. Exoticar. Faſcic, p. 345» 
312, 340, &c, Lemgovie, 1 1712, 


That 
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That the piece then was ſtruck in Paleſtine, or 
Phoenicia, whilſt under the domination of the 
Perſians, there is, I think, little reaſon to doubt; 
though it may, perhaps, be not altogether fo eaſy 
to aſcertain, with any precilion, the time when it 

thirſt appeared. There is, however, one period, and 
one only, as I apprehend, in the Perſian hiſtory, to 
which this may, with the ſtricteſt propriety, be re- 
ferred ; and that is, immediately after the reduction 
of Sidon, by Artaxerxes Ochus, when the Phoeni- 
cians, wha had. before. entered into an alliance 
with Nectanebus, king of Egypt, and aſſerted their 
independency, made their (25) ſubmiſſion to him. 
This happened in the year of the Julian period. 
4363, about 2 51 years before the (26) birth of 
Chriſt. That prince having then inticely ſuh- 
dued the Phoenicians, who bad revolted from him, 
and reinforced his army with a body of 1000 
Greeks, reſumed his deſign of e Egypt; 
and, (27) after the ſurrender of Jericho, probably 
advanced at the head of his forces to Aſcalon and 
| Gaza, through which he might have paſſed, on his 
route to that country, though he ſeems to have un- 
dertaken the Egyptian expedition, or rather to have 
entered Egypt, the following year. Upon his arri- 
val at Aſcalon, he may naturally be ſuppoſed to have 
ſtruck ſome of the pieces, at leaſt, confidered here; and 
| particularly that which is the preſent object of my at- 
tention, with the repreſentation of a Perſian king, in a 
triumphal car, upon it. For this muſt ſeem naturally to 
have announced the intire reduction of Syria and 
Plicenicia, that had Jul before banged to him. 
(25) Diod. Sic. ubi ſüpoß :: 


(20) Fac: Uffer. 4 1 An. Jol. Period: TO p- 145, 
Generz, 1722, (27) Solin. cap. 35. 
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As therefore the coins in queſtion are found in (28), 
and come from, thoſe parts of the Eaſt; I would 
willingly flatter myſelf, that what is here advanced 
will meet with the approbation of the learned. 

There is one farther circumſtance relative to this 
coin, which muſt not be omitted here. Over the 
Perſian monarch's head, at a ſmall diſtance from it, 
we may eafily diſcover a kind of letter (29), not apper- 
taining, as it ſhould ſeem, to the Phcenician alphabet ; 
which, as 1 apprehend, may be taken for an antient 
Perfic character. It not a little reſembles that en- 
dued with the power of the ſhort A, deduced from 
the Zend and Pazend, by (30) Dr. * as alſo 


(28) Peller. ubi ſup. 

(29) This coin ſeems to have been ſtruck ber at Aſcalon, 
Gaza, or Acco; as moſt of the ſimilar coins hitherto publiſhed 
probably firſt appeared in one of thoſe cities. But the names 
of all thoſe places begin with an Ain, not an Aleph, and 
therefore the character in queſtion cannot be ſuppoſed to have 
appertained to any of thoſe names. Whereas Ardhir, Ardichir, 
or Artaxerxes, the name of the king, in whoſe reign the coin 
ſeems to have been ſtruck, has for its firſt letter, an Aleph, not 
an Ain; and therefore the character on this piece may be pre- 
ſumed, after what has been ſaid, to point at that name. And 
this will be rendered ſtill more probable by the poſition of the 
Perſian character I am here conſidering. It is placed over the 
head of the great perſonage in the triumphal car, or rather almoſt 
contiguous to the tiara with which it is covered. This appears 
to me almoſt decifive in favour of what is here advanced, If 
any learned man, however, ſhould diſſent from me in this par- 
ticular, I ſhall not quarrel with him for adhering to his own 
opinion. Baudel. Peller. paſſ. Barthel. Schikard. Preſap. Per. 
Praem. et alib. Tubingæ, 1628. 

(30) Vid. Lit. in Livr. Zend & Pazend, juxta apographum 
D. Hyde, uſitat. &c. apud D. Hyd, in Hiſt. Vet. Perf. 
Ed. Oxon. 1760. Memoir de Litterat. Tem. XXI p- 358. 
A Paris, 1768. That the Perſians uſed the Aſſyrian letters in 
the days of Herodotus, we learn from that celebrated hiſtorian. 
But, notwithſtanding this, they might likewiſe bave uſed other 
aatient alphabetic characters, at leaſt in ſome part of the inter- 


twWe 
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two others belonging to two of the antient Perſian al- 
phabets publiſhed by M. Anquetil du (31) Perron, to 
which he aſſigns the power of A. All which if 
we admit, it may probably be conſidered as the 


val between the commencement ad the Ableton of the 
Perſian empire, if not throughout that interval. And that 


they had actually then ſuch characters, the coin under conſider- 


ation here gives us good reaſon to believe. But we muſt not 
poſitively aſſert this, ſince nothing certain or decifive, without the 
farther aſſiſtance of antient coins, or other genuine monuments 


of antiquity, can be offered in ſupport of ſuch an opinion. 


The very learned M. la Croze, takes the antient letters of 
the Perſians, ſo many ſpecimens of which have been given us by 


Dr. Hyde, to have been originally deduced from the Syriac al- 


phabet. But this is by no means certain. That they are, 


however, more antient than has been hitherto generally imagined, 


will be readily acknowledged, by all who admit the character in 
queſtion to be one of the letters of the antient Perfic alphabet, 
as I am inclined to believe it is. But neither muſt this be laid 
down as a fact, till it is confirmed by other antient coins, or by. 
other authentic monuments of antiquity, that may be intirely 
depended upon. Herodot. lib. IV. c. 87. Matur, Veys. la. 
Croze, apud Joan. Chamberlayn. Diſſertat. &c. p. 129, 130. 


Amſtelædami, 1715. 


(31) M. Anquetil du Perron has lately publiſhed, at Paris, his 
tranſlation of the Zend-Aveſta of Zeratuſht. In the preliminary 


diſcourſe, or introduction to which, he has been pleaſed to abuſe 


and ridicule two of the moſt reſpectable members of our Univer- 
tity, as well as me. This conduct is the more extraordinary, 


as, by his own account, the polite and friendly reception he met 


with from us, during the two days he reſided in Oxford, towards 


the cloſe of January, 1762, ought to have inſpired him with ſen- 


timents very different from thoſe of hatred and averſion to the 


whole Engliſh nation ; which he, though greatly obliged to them 
both in the Eaſt Indies and in England, diſcovers in many parts 


of his firſt volume. But I mean not at this time to recriminate. 


Nor indeed is there any need of a recrimination. His own ac- 


count of the treatment he met with at Oxford, from the gentle- 
men he has ſo groſsly abuſed, is a much ſeverer reflection upon 


tim than any thing I have ſaid, or could have ſaid, of him, here. 
In my preſent circumſtances it would be improper for me to 


characterize his tranſlation of the Zend-Aveſta, as I might ſeem 


to be acted by too vindictive a ſpirit, if I delivered here my true 


ſentiments of it. But I would beg leave to recommend to the 
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1 
initial letter of Ardſhir, Ardſchir, or Artaxerxes, the 
name of the prince in whoſe reign, and by whoſe 


command, the piece was ſtruck. This, if allowed, 
will be an additional proof of the truth of what has 


been here advanced, relative to the time in which 


the medal firſt appeared, as well as to the occaſion 
of that appearance, hinted at above. Tt 1s certain, 
ſach initial letters ſometimes repreſented the names of 
kings and great men amongſt (32) the Greeks, who 
were neighbours to the Perſians, and were imitated 
by them in ſeveral particulars, even as early as the 
year wherein I believe this coin to have been ſtruck. 
This obſervation will throw no inconſiderable light 


upon what I would now propoſe to the conſideration 


of thoſe that are the beſt verſed in this branch of 
literature, and render my elucidation of the medal 
before me, as well as of the others conſidered here, 
not altogether unworthy the attention of the learned. 


The fifth medal (fee Tas. XIII. n. 6.) is extremely 


fimilar to the fourth, but very ill preſerved (33). The 


learned world the peruſal of a little piece lately publiſhed x, highly 


meriting their attention ; the ingenious author of which, a moſt 


valuable member of our Univerſity, though a very young man, 


is at leaſt a match for M. Anquetil, in the knowledge of the 
Arabic, Perſic, Turkiſh, &c. languages, as well as other branches 


of oriental literature, and ſeems to have done him tolerable 


Juſtice, by giving us a clear and adequate idea of this performance. 
However, I may poſſibly held him up to the public, in his proper 


colours, on ſome future occaſion. 


(32) Eraſm, Frœl. Not. Element. Numiſm. Ant. p. 138, 142. 
Viennz, Pragz, et Tergeſti, 1758. 
(33) I ſhall beg leave in this place to remark, that we find 2 


noble Perſian filver medallion (ſee TAB. XIII. n. 7.), publiſhed 
by M. Pellerin, with a Perſian monarch, in a triumphal car, drawn 


Lettre à Monfeur A=— du P-——, 4 Londres, 1772- 
former, 


BS SK 
former, however, differs from the latter in this, that it 
exhibits a lacquey, or ſlave, as it ſhould ſeem, following 
the triumphal car. This renders it ſtill more probable, 
that the figure in that car was intended to repreſent a 
.perſon of the firſt diſtinction, or rather a Perſian 
monarch. Both of theſe coins have been hitherto - 
unpubliſhed (34), though of medals fimilar to them, 
in conjunction with ſeveral others of the ſame kind, 
one (35) of the moſt valuable parts of Lord Pem-- 
broke's ineſtimable collection has been formed. 
If there were originally any characters on the piece 
laſt deſcribed, they have all been effaced by the ir.- 
juries of time. From the fourth medal I have at- 
tempted to elucidate in this paper, it ſeems to appear, 
that certain antient Perſian letters, as well as Phœ 
nician, are ſometimes handed down to us, by this 
ſpecies of coins. A draught of one of them, in 
the (36) plate here referred to, may poſſibly be 
thought, by ſome, to bring a freſh acceflion of ſtrength 


to ſuch an opinion. 5 
Thus have I endeavoured to illuſtrate five very 
valuable antient coins, ſtruck in Paleſtine, or Phce- 


by two horſes, and followed by a lacquey, or ſlave, on one ſide, 
as here, attended by the Phoenician legend QQ ; which is mani- 


feſtly equivalent to the three letters IP, AKC, the ſecond charac- 
ter being a Phoenician monogram, formed of Reſch and Caph. On 
the other fide, we diſcover a galley, navigated by rowers, and 
adorned with one of the Dii Patæci, at the ſtern. Over the galley, 
there appears adate; which may, perhaps, denote 203, or 213, 
if we ſuppoſe the character repreſenting Ten, now defaced, to have 
originally occupied the chaſm in the middle of the numerical 

characters, though the æta to which this refers I cannot take upon 
me to aſcertain. The letters JW, ARC, evince the piece to have 
been ſtruck at ARCA, or ARCE, a city of Phœnicia, between 
Byblus and Heliopolis, called by the Greeks *Apun, or "Apuas, as 
we learn from Stephanus Byzantinus. Steph. Byaant. in voc. 
"Apr. Vid. etiam Luce Holſtenii not. in lac. 

(34) Numijm. Antiqu. &c. p. 2. T. 75. 2 

(35) Numiſm. Antiqu, &c. p. 2. T. 75. & 87. n. 2. 
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nicia, before the time of Alexander the Great, al- 
moſt intirely unnoticed by any other writer; and 
this purely in order to excite others of more learn- 
ing, greater abilities, and better verſed in theſe mat- 
ters, to confider with proper attention, and treat more 


copiouſly, a very curious ſubject, hitherto but barely 


touched upon by the learned. And as the paper 
now ſent you may not improbably produce ſuch an 
effect, it may poſſibly contribute to the farther ex- 
tenſion of the — * of antient medals, at leaſt 
by introducing to future diſcuffion ſeveral important 
points, relative to that ſpecies of literature, at preſent 


utterly unknown. You: will therefore excuſe the 


trouble given on this occaſion, by, 
SIK,- : 
Your much obliged, . 
and moſt obedient, humble ſervant, 


Chriſt-Ch urch, N Ox on. n 


„%% John Swinton. 


(96) Numiſm. Antiqu. &c. ubi ſup. p. 2. T. 87. n. 2. 
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Received January 4, 177t. 


XII. Letter from Richard Warin g, E65 
F. R. S. 10 the Hon. Daines Barrington; 
on ſome Plants found in ſeveral Parts of 
En — 


8 I R, 


Read Nor. T WOULD ſooner have acknowledged 
+ Np the honour of your very obliging an-. 
ſwer to the latter, I took the liberty of writing: to 
you, if I had not waited a while, in hopes of hav- 
ing ſomething to communicate, that might, in ſame 
degree, merit your acceptance. Nothing better, than 
the following, having yet fallen in my way, I pre- 
ſent you with 

A catalogue of ſome indigenous plants, in places 
not heretofore mentioned, in the counties of Salop, 
Stafford, Cheſter, Flint, Denbigh, Carnarvon, and 
Merioneth, that are ſcarce in this iſland, or have been 
generally ſuppoſed to be ſo, or not indigenous; and 
occaſionally of ſuch in other counties; and ſome, 
that, though common in ſome other counties, are 
ſcarcely, or not at all to be found in theſe; and alſo 
of ſuch as may be doubtful, perhaps originally foreign, 
though generally ſuppoſed to be natives of Britain. 
7 Acer 
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Acer majus Ger. Nullibi quod ſciam in Anglia ſponte 


oritur. Raii Syn. A ſtranger in England, only 
where planted. Gerard, Perhaps we have not 
any tree more hardy, or more apt to be propagated 


from the ſeeds; ſince thoſe of this tree do not 
often fail of taking root, upon whatever ſoil they 


fall, and if they were not heavier than ſome other 


winged ſeeds, or leſs coveted by birds than ſome 


of the more ſolid or pulpy kinds, there would 


perhaps be no reaſon, why this tree ſhould not be 
as much diſperſed — the country as the 
moſt common tree we have; except that it may 


have been more lately introduced among us. 


Agaricus parvus lamellatus, pectunculi forma, ele- 


gans. Dill. Cat. Giſſ. Here in November, on: 
ſticks rotted on the ground. 


Agaricus tritobatus, ſupernè albus, lævis, infernè fer- 


rugineus, foraminibus oblongis et 8 ele- 
ganter punctatus. An Fungus arboreus lobis 
en diverſimode figuratis et punctatis. R. Syn. 
On a hazel tree near . Cheſhire, in 
October. 


E ſativa CB. Ray in Cat. Angl. tit. Hyppo- 


ſelinum, ſays, By this, When young, I ſuppoſe 
they were deceived who gave information to the 
*« compilers of Phyl. Brit. that Angelica ſativa 

«* grew on the rocks near Berwick.” They might 


hs taken it from Dr. Johnſon's Merc. Botan. 
However it is wild in many places by the Thames- 


fide, particularly at Stangate, Lambeth; and I have 
found it far from any water, in a gravel-pit near 


the end of St, Edmund N toward Sudbury. 


2 


Apium 


3671 
Apium petræum, ſive montanum album J. B. Oa 
Halton-caſtle, and on a wall at the chamber of the 
foreſt De- la- mer, Cheſhire, and on the garden wall 
of the Abbey of Perſhore, Worceſterſhire. 
Aquilegia flore cæruleo Ger. In ſylvis et dumetis. 
R. Syn. I have not ſeen it wild. 
Aquilegia fl. purpureo. Some years ago I found one 
= in a wood here, where none has fince 
appeared. ON 
Aquilegia A. atro rubido. Four of this kind on a 
ſmall bank by the high-way about half a mile 
from Wore, Salop (towards Namptwich). 
Berberis dumetorum. C B. In the hedges on each 
fide of the road from Ludlow, oppoſite to Haw- 
ford-chapel, and thence to a brook about. a mile 
off, plentifully, and leſs ſo about half a mile fur- 
ther, toward Stretton, Salop ; alſo in ſome places 
between Shrawarden and Neſs-cliff, and. between 
Blacker's-ford and Prees in that county: but whe- 
ther elſewhere than in hedges, or 1 ſponta- 
neous, or fown, or planted, I do not know. 
Betulus five Carpinus Ger. In ſylvis et ſepibus. 
R. Syn. I have not obſerved it more northward 
than Bedfordſhire, though Gerard ſays, <« plenti- 
fully in Northamptonſhire.” 
Biſtorta major Ger. In pratis humidis et umbroſis. 
Ph. Brit. In a trench without the Weſtern wall 
of the caſtle of Ruthin, Denbighſhire. 
Blattaria lutea J. B. By the road fide a little ſhort of 
a place called the Marſh between Ludlow and 
4 Salop, I once obſerved a ſingle plant ; 
and this year in a wild and long neglected part, 
perhaps three perches, of a gentleman's garden, 
Vor. LXI. Aaa near 
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near Oſweſtry in that county, I ſaw, I believe, 
above a hundred. Neither the gentleman, nor his 
gardener, could account for the production of 
them; or had ever obſerved them before that 
inſtant. 
Cardamine tripla, ſc. ad gradum quartum, prolifera, 
floribus plenis. I have often found it ſo here- 
about, and near Oſweſtry, and ſuſpect it may not 
be uncommon, though unobſerved elſewhere. 


Cardamine flore majore elatior Tourn. Inſt. Naſtur- 


tium aquaticum, amarum. Park. In the bog near 


the bath at Willowbridge, Staffordſhire, 


Carduus Mariæ Ger. Ad agrorum margines et in 


aggeribus foſſarum non rarò occurrit. Ray Hiſt. 
Though frequent about London, it is ſo rare in 
theſe counties, that I have ſeen of it only in the 
church- yard at Ince in Cheſhire, and about the 
caſtle at Caergwrle, and in two other places, in 
this county of Flint. I have not ſeen one good 
figure of this elegant plant. 


Carduus Mariz non maculatus R, Hiſt. hirſatus non 


maculatus Ph. Brit. The word birſutus ſeems to 
have been improperly added, for Ray in Hiſt. ſays, 
« non alia in re à vulgari Carduo Marie differt 
« quam quod folia edat maculis deſtituta ;” and I 
have ſeen it about Kennington-common, Surry, as 
ſmooth as the former ſpecies, which is rather 
veined than ſpotted. 

Carduus tomentoſus, Acanthium dictus, vulgaris R. 
Syn. Spina alba ſylveſtris Fuchſio J. B. In 
00 aggeribus toflarum, ad ſepes et in incultis non 
« rarò occurrit.“ R. Hiſt. I have ſeen it only in 

the neighbourhood of London. 

4 Carduus 
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Carduus capite tomentoſo ]. B. A little hort of Gate- 
houſe-green, in the road from Middlewich, 
Cheſhire, plentifully; and not any where elle, that 
I have ſeen, in theſe counties. 

Carduus nutans J. B. In agris incultis et reſtibilibus 
« non raro provenit.“ R. Hiſt, It is not frequent 
in this part of the kingdom, where J have obſerved 
it only on the Bailey-hill at Mold (there but 
ſparingly), and about Pont-newidd near Kilken i in 
this county, plentifully. 

Genen ſtellatus ſive Calcitrapa J. 3 Juxta vias 
, publicas, circa oppida et pagos, inque incultis et 
« ſterilioribus frequens eſt.” R. Hiſt, And, ac- 

cording to Gerard, this and Carduus ſolſtitialis are 
Cin barren places by cities and towns, almoſt every 
et where.” The laſt is a ſtranger to me, and I have 
Not ſeen the former more Northward than between 
Northampton and Leiceſter. 

Caryophyllata vulgaris majore flore, C. B. Vulgaris 
major Park. I once found it on a rock in a wood 
near this place. 

Caryophyllata aquatica nutante flore C. B. aquatica 
flore rubro, ſtriato J. B. montana, ſive paluſtris, 
purpurea Park. In many damp parts of the 

woods here, ſo abundantly, that a great deal of 
ground is intirely covered with it. Parkinſon's 
figure, which is taken from that of Caryophyllata 
aquatica Matth. repreſents the leaves very different 
from thoſe of this plant, and not at all anſwerable 

to his own deſcription of it. He there very pro- 
perly obſerves, that they are ſomewhat like to, 
but with longer foot- ſtalks than, his Caryophyllata 
montana, the figure of which he has copied from 
Aa a 2 that 
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that of Caryophyllata major rotundifolia, Caryo- 
phyllata montana Matthioli L'Ob. Icon. but Matthi- 
olus's figure. of Caryophyllata montana reſembles 
them only in the leaves and root. L'Obel's (and 
conſequently Parkinſon's) figure is much better in 
. N of the flower; though the petala are not 
very diſtinct, nor is the thrum prominent enough, 
which two faults are in all the figures, I have ſeen, 
of this plant. 

TI once found here, together with this kind, one of 
afine bright yellow ; but not otherwiſe different. 
An Caryophyllata montana flore luteo nutante Hort. 
Reg. Par.? and once alſo one of the uſual hue, 
double and proliferous. An Caryophyllata mon- 
tana flore pleno prolifero Breynii R. Hiſt.? But I 

ſuſpect, they were only accidental varieties. 
Caryophyllus montanus minor C. B. marinus minimus 
Ob. Icon. Not only on the ſalt marſhes in our 
maritime counties, and on the higher rocks of 
Snowden, as already obſerved: there are two large 
incloſures, about two miles by computation, from 
Dolgelle, and a large mooriſh place about two 


miles further, toward F eſtiniog, almoſt covered 


with it. 

Caſſida paluſtris vulgatior fl, cœruleo Tourn. 
Lyſimachia galericulata VOb. In this part of 
England, I have obſerved it only by the ſides of a 
ditch and rill dividing the parts and the home- 
houſe paſtures at Ince, Cheſhire, and about thirty 
paces from Thornton-brook. There plentifully. 

Centaurium luteum perfoliatum J. B. &c. Not very 

common in theſe parts; but we have it here in 


ue of the upper paſtures, . 
Ceraſus 
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Ceraſus avium nigra et racemoſa, Ger. Very com- 
mon in woods, thickets, and hedges hereabout. 
J have alſo ſeen it in hedges in Denbigh and 
Merionethſhires. 

Chamæciſtus vulgaris, fl. luteo, C. B. Heleanthemum 
vulgare, fl. luteo, IB. On the rocky hills * 
Llanveras, Denbighſhire. Though uſually on 
ſuch dry, and eſpecially on chalky foils, I Sax 
ſeen it even in a damp and very ſhady part of a 
woody dingle, at Hayes near Oſweſtry. 

Chamædrys vulgaris Park. ſeu ſativa R. Syn. An 
Chamæmorus minor repens C. B.? Plentifully on a 
wall of the . at t Whittingion, Salop. 

Chamæmorus- Gerard has the Knot or 
Cloudberry twice, x nod the ſeveral articles of 
Chamæmorus and Vacinia nubis; and in Phyt. 
Brit. it is ſeverally underſtood under thoſe of 
Chamæmorus, Ger. and Vaccinia nubis, Ger. et 

Chamæmorus ejuſdem, the former of which, ac- 
cording to Gerard and Phyt. Brit. after him, is 
« upon Stanmore, between Yorkſhire and Weſt- 
% moreland,” the other, according to Ph. Brit: 
«« upon the tops of the high mountains both of the 
« North and in Wales.” 

Parkinſon makes two ſpecies or varieties of 
Chamæmorus, viz. Chamæmorus Anglica, and 
Chamæmorus Cambro- Britannica, five Lancaſtrenſe 
Vaccinium nubis, and ſays, Dr. L' Obel found 
« the laſt growing in Wales, and the ſhires near 

0 thereunto, as well as in Lancaſhire :” but L'Obel 
has not given a figure of either. Parkinſon's figure 


of the former is like that of Rubo Idzo minori 
atfinis Chamæmorus J. B. 


Childrey, | 
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Childrey, in Brit. Bac. ſays, the Cloudeſberry 
is peculiar to the top of Pendle-hill in Lancaſhire, 
and I do not know that any later author places it 
in Wales, ” 
Upon the roth of Auguſt laſt, I found about 
Cader Vron-wen, the higheſt point of Berwin 
mountains, in Denbighſhire, one ſpecies of Cha- 
mzmorus in vaſt abundance. The principal 
ſtalks, and the boſoms or wings of the footſtalks 
of the leaves, were like thoſe of the figure men- 
tioned ; but the leaves like thoſe of Chamezmorus 
Cambro-Britannica Park. The calix, or rather 
the perianthemum, in ſome plants, had five, in 
others only four diviſions. Not only the flowers 
were paſt, but the berries were fallen or had been 
A 3 5 
Clematitis ſylv. latifol. five Viorna Park. © Ubique 
L in ſepibus,” Merr. Pin. I have not obſerved it 
more Northward than between Stouton and Per- 
ſhore, Worceſterſhire ; and between Plumb-park 
| Corner and Cuttle-mill, Northamptonſhire. 
Cochlearia rotundifol. minima, Park. In the graſs, 
near the top of Snowdon, 5 
Conyza major Matthioli, ſive Baccharis quibuſdam, 
J. B. More ſparingly in theſe than in the more 
Southern counties. In the inner court, and the 
walls above the leads of the caſtle of Ludlow, 
Salop, and along the highways, many miles about 
that town ; alſo about Stretton in that county: in 
the road about a quarter of a mile from Denbigh 
toward Llanſanan, and on a rock almoſt at the 
bottom of Snowdon (near Llyn. fynnon glas). 


Conyza 
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Conyza paluſtris ſerratifol. C. B. paluſtris major Park. 


By the Eaftern fide of the river Dee, juſt above 


Eaton- boat, Cheſhire, ſparingly. 
Coronopus vulgaris ſive Cornu cervinum, Park. In 


this part of the county, I have not ſeen it far from 


the ſea. 

Cratægus fol. laciniato Tourn. Sorbus tortmigalis, 
C. B. © | 

Cratzgus fol. ſubrotundo, ſerrato, ſubtus incano 
Tourn. Sorbus ſylveſtris Aria Theophraſti dicta, 

Park. I have not obſerved either this or the 
former in this part of the kingdom; though 


Gerard ſays, Sorbus (he ſeems to mean Sorbus 


ſativa, C B. which is ſtill more rare, if at all of 
natural growth in this land) and Sorbus tormina- 
lis grow © in woods and groves, in moſt places 
« of England. 


Cratzgus Fennica Kalmii, Lin. Fl. Suec. On the 
wall of Caſtell Dinas bran, Denbighſhire, two 
plants in 1764, and in 1779, a few younger, but 


the larger of the two former then dead. 


Cruciata vulgaris, Park. From ſome particular 


native places mentioned by authors, it ſeems not 
to be common in the counties about London : but 


there is ſcarcely any herb more ſo in this part of the 


kingdom. 
Cyanus fl. albo, maculis coontils five purpureis no- 


tato, ſtaminibus cœruleis. About St. Edmund 8— 


bury. 
Cymbalaria, C. B. On many walls, beſide thoſe al- 
ready mentioned, by the Thames- ſide; particular- 


ly from Mill-bank to Weltminiter-bridoe, and at 


Lambeth, e : at the Savoy, and on Somer- 


ſet-houſe 
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ſet-houſe garden-wall. On the brick-walls at 
Brinkinnalt, the ſeat of lord Dungannon, in Den- 
bighſhire, abundantly. I could learn only, that it 
was known to have been there above fifty years. 
Dipſacus minor ſeu Virga paſtoris, Ter. Emac. 
« In humidis et aquoſis, ad ſepes et rivulos.” R. 
Syn. We have it hereabour, and I have ſeen it in 
a few places in Denbighſhire and Shropſhire, It is 
however far from being general. 
Echium vulgare, J. B. &c. ** Secus vias et ſeritas, 
cc inque muris non rarò, et arvis ſterilioribus nimis 
c etiam frequens. R. Syn. By the road- ſide, 
about a mile from Hamſtead (toward Wolver- 
hampton) Staffordſhire, and at Wrine-hill, Che- 
ſhire; not elſewhere, that I have ſeen, nearer this 
: way, than Broadway-hill, Worceſterſhire. 
Elaphoboſcum Matth. By the fides of Stanny-brook, 
in many places toward Ince, Cheſhire. 
Equiſetum ſylvaticum tenuiſſimis ſetis, C. B. By the 
|! road-fide (between Trevalin and Hope, Flintſhire) 
1 in the townſhip of Llai, Denbighſhire. 
WW |! Erica vulgaris hirſutior, Park. That on one of the 
i | Camp-hills, Staffordſhire, ſeems to be intirely 
1 ſuch (though not on the adjoining hills), and it is 
very frequent, with the common ſort, in many 


if | 8 dcther places. 
1 Erica baccifera procumbens nigra, C. B. On Sala- 
Wn || tin-mountain, Salop; on the drieſt parts only of 


11 the mountain called Gwern-to in Flintſhire, and 

| on the bog at Willowbridge, Staffordſhire. 
Euonimus vulgaris, Park. In ſepibus frequens.” 
R. Hiſt, It is very infrequent this way. I have 
ſeen it gong ſingly, not in many places, in 

| Shropſhire, 
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Shropſhire, and. in one place only 1 in this county 
of Flint. 
Fagus, Park. This groweth through moſt woods 
in England.” Park. Not through many in this 
part of England, though I have ſometimes, even 


this way, feen a young tree, ſpring from the fallen 


maſt, among old ones, that had been planted ; 


and this being more frequently the caſe in ſome - 


parts, where the ſoil is more ſuitable, the obſer- 
vation of Cæſar may ſtill be juſt, that in his time 
there were not any trees of this kind in Britain. 
Flos Adonis, Park. Plentifully on the ground 


among the ruins of the Abbey, at St. Edmund's- 
bury. 


Feœniculum ylveſtre Park. & vulgare ejuſdem; for 


according to R. Hiſt, they do not differ. On the 


caſtle-bank at Shrewſbury; in the trench within 


the caſtle of Ruthin; about the gravel-pit at 
Hyde-park corner; and in the year 1756, almoſt 
all over the church-yard of Warden in the iſle of 
Shepey. 

Frangula ſive Alnus nigra baccifera, Park. ee In 
« ſylvoſis, udis perizpe reperitur. R. Hiſt. 
Though pretty common in ſuch places about 
London, and in ſome parts of Kent, eſpecially 


about Tunbridge-town and Wells, I have not ob- 


ſerved it this way, except in the coppice, called the 
park, at Willowbridge, Staffordſhire, where there 
is a good deal of it in a very dry gravelly foil. 
Fumaria cum capreolis, J. B. On Caergwrle caſtle- 
hill, and on other hills there- about in this county; 
on the Wreken, and on Arcal-hill, near it; 
under a rock in the Foreſt De. la-mer, and on 
Vor. LXI. . Heliby 
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Helſpy Tor, and moſt abundantly among the 


oak-buſhes on two ſmall hills at the foot of 


the Tor, Cheſhire, It ſtill grows where Mr. 
Ray obſerved it, near Bala, and alſo in man 


hedges about that town and neighbourhood; and 

in and about DoJgelle, the roofs of many build- 

ings are covered with it. 
Fungus albus ovum referens R. Syn. oviformis Merr. 


ovatus, J. B. Martyn, in his Tranſlation, &c. of 
Tournefort's Hiſtoire des Plantes aux env. de Paris, 
fays, he found it in great plenty at Chefterton, in 
May, and J. Bauhin fays, it appears in April. We 
have it plentifully every year on the praſs-plots 


about this houſe, and I have ſeen it in two places 

in Denbighſhire ; but never earlier than Septem- 

ber, or later than November. 
Fungus muſcarius, Park. Fungi muſcas interficientis 


4. ſpecies, C. B. &c. R. Hiſt. venenati, muſcariz 


dicti, quarta et elegantiſſima ſpecies J. B. About 


two beech-trees on the common oppoſite to Hayes 
near Oſweſtry, Salop; on Auger-heath, Cheſhire ; 


and moſt abundantly in a grove at the top of lord 


Chetwynd's garden at Mare, or Meer, Stafford- 

ſhire, and in the coppice, called the park, at 

Willowbridge in that county; in October, 
This is the moſt beautiful Fungus, J have feen; 


and I do not know that it has before been men- 
tioned as of this land, though Parkinſon generally 


ſays, © in the woods that have been felled.” Per- 
haps this, that I have met with, ts a variety of 
the above cited authors; for the ſtriæ, or lamellæ, 
are white; whereas, according to J. Bauhin and 
Mr. Ray, they are black; and the pedicle, of 

which 
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which they give us only the dimenſions, is alfo 

_ white. 

Fungus anguloſus et velut in lacinias ſectus, C. B. 
luteus ſive pallidus, Chanterelle dictus, ſe con- 
torquens, eſculentus, J. B. In woods here, and 
elſewhere, in July, Auguſt, September, and Octo- 
ber. It is very beautiful. 

Fungus piperatus albus, lacteo ſucco turgens, J. B. 

In woods here in September. 

Fungus maximus, albus, lacteſcens, non acris. In 

Willowybridge- park, and Broughton-wood, Staf- 


fordſhire. October. 


. parvus parvi galeri formam exprimens, rufus, 


C. B. On Caergwrle caſtle-hill in this county. 
October and November. 

Fungus mediæ magnitudinis, pileolo 18 è rufo 
fla vicante, lamellis ſubtus ſordidè virentibus. R. 
Syn. With the laſt preceding. 

Fungus medius pileo muco æruginei coloris obducto 

R. Syn. Frequent hereabout. September. 

Fungus acetabulorum modo cavus, radice carens, C B. 
Fungi Pericæ Plinii Col. 


Fungus Hepaticæ ſaxatilis forma, C. B. Fungi Pericæ 
altera ſpecies, Col. This and the laſt preceding 
in the ſoil about the ſtools of oaks cut down, here- 


about, and about Willowbridge, Staffordſhire, in 
November. They are of a fine 2 colour, 
and of great beauty. 

Fungus ophiogloſſoides non 1 Ph. Brit. 
ophiogloſſoides niger, R. Hiſt. Abundantly on 
the graſs-plots about this houſe, and at Hayes, 
Salop. I have ſeen it elſewhere on dry ground in 
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both theſe counties, and believe it is often over- 
looked. 

Fungi parvi lutei ad ophioglofloidem} Of thee, and 


accedens, R. Hiſt. of _—_ other, 
approaching to 
Fungus terreſtris, digitatus dictus, them, and of ſe- 


minor, Park. veral colours, I 
Fungus candidus digitatus minor, CB. Yuen obſerved a 
Fungus ramoſus candidiſſimus cera- | Steat variety here- 

noides, ſive digitatus minimus, non- avout "and - CHE 


| where, in Octo- 
nunquam corniculatus. Flot. Nat. ber and Novem- 


Hiſt. Staff. ber. 


Fungus ramoſus, flavus et albidus, J. B. In a dry 
thicket by the brook Terrig, in Treithen in this 
county. Auguſt. 

Fungus parvus luteus, ramoſus, R. Syn. on the 
graſs-ſlopes here; on the aſcent from the river 
Alen to Gresford, Denbighſhire; in the Park at 
Willowbridge, and on Heyley- caſtle- bank, Stat- 

fordſhire. 

Fi ungus pyriformis, Merr. Pin. In paſtures ereabout. 

September. 

Fungus pulveralentus, Crepitus Lupi dictus, major, 

pediculo longiore ventricoſo, R. Syn. In paſtures 

hereabout, at the end of March, and in Septem- 
ber. 

Fungus phalloides, J. B. fœtidus, penis imaginem re- 
ferens, C. B. I ſuppoſe, it is common in Septem- 
ber, in moſt counties, though oftener ſcented than 
ſeen. It is hereabout known by the Welſh name, 
Gingroen, or Cingroen. 

Geniſtella tinctoria, Ger. In paſcuis nimis fre- 
« quens.” R. Syn, I have not ſeen of it in this 

2 3 county 
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though I have often in thoſe of Cheſter 
pin 4 Stafford. 


Geniſtella aculeata, Park. Not fo frequent this way 
as about London, Abundantly about Horton, 


near Malpas, Cheſhire, and between Dolgelle and 


Feſtiniog. 

Gentianella fugax autumnalis elatior, Centauri: mi- 
noris follis, R. Syn. Variat floris colore, carneo, 
cœruleo, albo. On the bank at Clomendy i 
Llanveras, Denbighſhire. It ſeems to differ only 
in ſize from Gentianella autumnalis Centauriz 
minoris foliis Park. 

Geranium batrachoides, J. B. In the field, which is 
next above the bridge, called Pont-llong, and be- 
tween the rivers Alen and Terrig in this townſhip, 
Leeſwood; on the bank at Clomendy in Llanveras, 


and in the church - yard of Llanveras, Denbigh- 
ſhire, and moſt abundantly about the Derbyſhire 


end of Burton- bridge. 

Groſſularia, Park. Not unfrequently i in hedges and 
thickets and upon walls. 

Helenium, five Enula campana, J. B. I have ſeen it 
in a few fields in this county ; in fome waſte places 
about Freſh-water, and elſewhere, in the Iſle of 
Wight; but no where ſo plentifully as in the 
fields and lanes about Aber in Carnarvonſhire. 

Herba Paris, J. B. Sparingly | in a wood in Treithin, 
and in one in Broncoed, both near this place, with 
4, 5, and , leaves. 

Hippoſelinum ſive Smyrnium vulgare, Park. In 

% moſt places of England.” Ger. It is certainly 


very rare. I have ſeen of it only in the two inner 


courts of the caſtle of Ludlow, Salop; near St. 
Edmund's- 
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Edmund's-bury, in a field at the angle between 
two roads leading to Newmarket and Farnham, 
where it grows abundantly; between the town 
and cliff of Harwich, as mentioned by Mr. Dale; 
and ſparingly by the Thames-fide between the 
planks ſupporting the bank at Stangate, Lambeth. 

Horminum ſylv. Lavendulæ flore, C. B. © In la 

ee reofis frequens.” R. Syn. In this part of the 
kingdom I have ſeen it only on Denbigh caſtle _ 


Hypericum pulchrum Traji, J. B. Plentifully © 


the hills about Cader Uronyren, Denbighſhire. 
Hypericum maximum, Androizmum vulgare dictum 
R. Syn. In a thicket at Hays, Salop, and elſe⸗ 
where; but not common. 
Hypericum elegantiſſimum non ramoſum folio lato, 
J. B. Upon an hour's ſearch, I found only two 


plants of it, where Mr. Ray obſerved it near 
Denbigh. 


Juniperus vulgaris baccis parvis purpureis, J. B. I 


have not ſeen it more Northwaid than between 
Moodſtock and Enſton, though I have heard that 
it grows on ſome mountains in Wales; nor could 
I find Juniperus Alpina, J. B. upon Sund, 
where we read it grows. 
Lavreola, Park. « In ſylvis et ſepibus ſatis frequens,” 
R. Hiſt. Though frequent in ſome counties; I 
have not ſeen it this way. 5 


Liguſtrum, J. B. „In fylvis, vepretis et ſepibus fre- 


% quens.” R. Hiſt, It ſeems to be rare in theſe 
counties. In ſome hedges about Bridgenorth, 
Salop ; between Ivetſea-bank and Canock-heath, 
Staffordſhire. I have ſeen only three or four ſhrubs, 
and theſe in one hedge, in this county of Flint. 


Litho- 


. 


Lithoſpermum majus erectum, C. B. Ad vias et 
© ſepes. Cat. Angl. I have met with it but 
twice in this county, and not often elſewhere. 

Lychnis, Saponaria difta, R. Syn. Among the ruins 
of the monaſtery at Greenfield in this county ; on 
the caſtle-hill at Denbigh ; by the road- ſide be- 
tween Llanamonerch and the new-bridge, Salop, 
and in a gravel-pit near the end of St, Edmund's- 
bury, toward Sudbury, 


Lyſimachia purpurea trifol. caule hexagono Spigel. 


Itag. Much more frequent than the quadrangular 
about Ince, Thornton, Stoke, and Stanny, Cheſhire. 


Some of the ſtalks are pentagonal, and have their 


leaves fingly at the joints, alternate. The quad- 
rangular have only two oppoſite leaves. I have 


allo obſerved ſome diſtinctly heptagonal ; appa- 


rently only ſo, with four leaves at a joint: but 1 


ſuſpect that they were in reality octagonal. All 
the other varieties frequently riſe from one 


_ ro0ok. 
Lyſimachia lutea, J B. By Thornton-brook in two 
places between the Mill and Ince-common, Che- 


ſhire. The ſide ſhoots in pairs, in threes, and in 


fours: but ſo, as far as I obſerved, in different plants. 
Lyſimachia ſpecioſa, quibuſdam Onagra dicta, ſili- 
quoſa, J. B. Chameznerion flore Delphinii, Park. 
Par. On the left ſide of the hollow road juſt 


beyond Knowles-park, between Sevenoak and 


Tu nbridge. 


Mentha cattaria, J. B. It is common in a chalky ſoil: 


but of theſe counties I have obſerved it = ag 


Shropſhire, and there about Shifnal, e 


Atcham, Neſſcliff, ee and on the brow of 


the 
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the hill above the river Ceiriog on the road from 
Oſweſtry to Chirk. 

Menthaſtrum fol. rugoſo rotundiore ſpontancum, fl. 
ſpicato, odore gravi, J. B. By the high-way- ſide 
near, and Southward of, this houſe, plentifully. 

Menthaſtrum ſpicatum fol. longiore candicante, J. B. 
By the brook-fide, in a field called Maes-Madoc 
il near this place, plentifully. 

Meſpilus vulgaris, J. B. Between Tunbridge town 
and wells, and I heard It was common in woods 

thereabouts. 

Myrrhis major, vel Cicutaria odorata, C. B. magno 

ſemine, longo, ſulcato, J. B. Major, ſive vulgaris, 

Park. 

In Haſſia circa Caſſellas ſponte provenire 
© Myrrhidem referebat Gillenius. Hæc, ut ait 
* Lobelius, non adeo frequens aut procera occurrit, 
« fed raro et in pratis. Fertur autem apud Ger- 
«© manos in pratis alicubi naſci, Dodonzo perhi- 
« bente, cum apud Belgos e OO ROny 

« fit.” I. Bauhin, 

Alt is thought to grow wild in ſome fields in 
cc Germany; 5 but I doubt the report.” &c. Park. 
Theat. 

Dr. Hill, in Br. Herb. has given a figure of 
garden Myrrhis, and allo one of garden Chervill. 
It is hard to know which he intends for this. The 

firſt he has left undeſcribed: the other he has 
given ſome account of, under the name of Chæ- 
rophyllum ſativum, which, he ſays, is ſo called 
by C. Bauhine, and, by our gardeners, Sweet Fern. 
But Chærophilum ſativum, C. B. is an annual. This, 


though 


— OS 4 Durrer hs. "a — 


5 — =_ — 
. = — 
a " — . = 
9 2 2 1 < _ a N 1 8 _— 1 RA = — 
_ . = * ” 98 4 2 WF — 4 Y > — —— 
= 2 n — 
— <> ” — * * * 
* * — our _— — — — 
"TH > * * 8 — : : => -_ 
. * ! 
- - o 8 2 > 
_ — — * * — * Cy a - ba N 4. — " pal. Cot Cooks -- 
i — 


_ y_ „ — 7 » 
— 2 1 3 
. - — " < + " Pos » * 
a — r 
. 2 2 . v : 
* 2 "" — ou = PE CS . 
e : — „ —2„„„„„% ß— — 
>; _— — p y at _ — . 


[ 377 ] 

though the ſtalks are annually removed, has a per- 

ennial root. 

« In the foreſt of Savernac (Wilts) grows a kind 
of ſweet fern.“ Brit, Bac, Whatever that may 
1 

This grows plentifully here for the length of 
about 300 yards on both ſides of the brook Terrig, 

in a field called Y Parki, and ſparingly by the 

fame brook, at a conſiderable diſtance below, in a 
field called Maes-Madoc. The foil of a dry ſand, 

but ſometimes overflown, I have alſo ſeen it 
ſparingly in the church-yard at Kilken, in this 
county, and abundantly among the ruins of the 

Abbey of Llanegwaſt or de Valle crucis, in Den- 

bighſhire. 

Myrtus Brabantica, five Elæagnus Cordi Ger. On 
a bog near the road from Mold to Northop, in 
this county ; and on one near the Decoy, between 

Olweſtry and Babin's-wood, Salop. 

Narciſſus ſylv. pallidus calyce luteo, C. B. I have 
ſeen it often in waſte places; but never, as I re- 
member, far from a houſe. 

Oecnanthe aquatica minor, Park. Common in 

marſh ditches, and there leem t to be ſome varieties 
of it. 

Orobanche, ſive Rapum Geniſtæ, 1 &c, © Not 
4 to be found, but where broom doth grow. Ger. 
« More often where no broom groweth.” Park. 

I have not ſeen it in this neighbourhood, where we 
have no broom : but it may be found at Hayes in 
Shropſhire, with broom, and very plentifully with 

furze, where there is no broom, over the ſand rocks 
at Ince in Cheſhire, 

Vor. LXI. See Pedicularis 
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Pedicularis pratenſis fl. candidis, C. B. quibuſdam 


Criſta galli flore albo, J. B. Hereabout, and elſe- 
where, with the common red ſort, ſparingly. 


Pentaphyllum, vel potius Heptaphyllum, fl. rubro, 


J. B. No where near London.“ Martyn on 
Tourn. Par. On the bog at Willowbridge, Staf- 
fordſhire; and on the moſs near Hampton, Salop. 
In pits about Stoke and Stanny, Cheſhire, plenti- 
. 


Phyllitis multifida, Ger. I have ſometimes ſeen it 


on moiſt and ſhady rocks, in this county, and in 
Denbighſhire. Whether ſpecifically diſtinct from 
the common ſort, or not, I cannot determine; but 
in ſome places where the common is in great 
plenty, and I have obſerved it many years, it has 
Not varied in any one inſtance. 

Populus ——. Though Populus tremula, C. B. 
ſeems not to be very common, I believe but ſel- 
dom planted, I have reaſon to think that we have 

it of ſpontaneous growth ; but I am not fo well 
ſatisfied with regard to any other ſpecies of this 
genus, 


Pulmonaria anguſtiſol. rubente cœruleo flore, C. B. 


foliis Echii L'Ob. Icon. Among the ruins of 
Greenfield monaſtery in this county. 

Pyraſter, ſeu Pyrus Hiveſtris, J. B. © In ſylvis et 
« ſepibus paſſim.“ R. Syn. I have but very 
rarely ſeen it. 


Ranunculus montanus POE folio, fl. globoſs, 8 B. 


Helleborus niger Ranunculi folio, fl. globoſo majore 
Tourn. About Dolgelle, Feſtiniog, Llanchwſt, 
Kc. 1 in Merioneth and Denbigh ſhires, and in the 
' meadows at Hayes, Salop, plentifully. 


4 | Rhamnus 
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Rhamnus catharticus, J. B. Locis ſenticoſis, ſepi- 
« bus et ſylvis non raro.” R. Hiſt. I have met 

with it moſt often in our Southern counties; ſel- 
dom in Shropthire, and not at all in this neigh-. 
bourhood. 

Rorella longifolia perennis, R. Hiſt, ſi non Rorellx- 
longifol. maxima ejuſdem; plentifully, but leſs 
ſo than Ros ſolis fol. rotundo, C. B. on the 
hillocks, called Triddle-bogs, on the great bog a at 
Willowbridge, Staffordſhire. 

Roſa ſylv. fructu majore hiſpido, R. Syn. Almoſt as 
frequent as the common hep-tree. 

Roſa Pimpinellæ folio, Ger. ſylv. pomifera minor, 
C. B. «© In ſabuloſis et petroſis frequens.” R. 
Hiſt. Not generally ſo; on Twittenham- common, 
among the furze plentifully, and on other com- 
mons in Surry : the hedges along the road from 
the 11th to the 12th mile-ſtone from Worceſter 
toward Kiderminſter, are almoſt intirely of it; and 

it is almoſt all over the rocky-hill by the North- 
welt ſide of Denbigh. 

Rubus Idæus ſpinoſo fructu rubro, J. B. Very com- 
mon in theſe, and I have often ſeen it in woods 
and thickets in ſome of the Southern counties. 

Ruſcus, Park. * groweth generally throughout this 
land, in copſes and upon heaths and waſte-. 

grounds. Park. On the ſides of the road, fre- 
quently, between Bromly- town and common, and 
between that common and Farnborough, Kent. 
It has not been my hap to meet with it elſewhete. 

Sambucus vulgaris, Park. groweth not wild, but 
« is planted in all places, to ſerve, &c. Park. It 
is certainly wild in woods and thickets, and not 

Cee 2 unfre- 
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unfrequently even in the clifts of rocks and upon 
" 


Sambucus humilis, five Ebulus, C. B. At Fern- hill 


near Whittington, and about Whittington-caſtle, 


Salop; about a mile from Hamſtead toward: 
Wolverhampton, ſparingly ; on Tamworth caſtle- 
bank, plentifully; on the walls of Colcheſter- 


caſtle ; in the ditches at the entrance of Long-Mil- 


ford (from Sudbury); in Durſon-field near North- 


ampton, and on Slaton-hill at the croſſing of 


Watling-ſtreet, between Northampton and Da- 
ventry; between Newport and Careſbrook-caſtle, 
Ille of Wight; ſparingly by the ditches between 


Kennington-common and the Aſylum. Mr. 


Blackſtone, in his Specimen Botanicum, ſays, 


« near the upper gate in Cuper's-gardens ab- 
« undantly.” I ſearched diligently, both within 


and without the gate, September 16, 17 59, and 


found not one plant of. it ; but within 1 found 
ſmall plants of Sambucus vulgaris among the large, 


in vaſt abundance; yet T hardly think he could 


miſtake one ſpecies for the other. 


Sedum minimum, fl. mixto ex albo et rubro, Merr. 


On rocks, walls, and dry banks, almoſt throughout 
Carnarvon and Merioneth ſires; and on and about 
Caſtell dinas-brin, near Llangollen, and in other 
parts of Denbighſhire adjoining to thoſe two. 


counties. 
Senecio hirſutus viſcidus major odoratus, 338 On 


dry banks, walls, and rocks, at Ince, Cheſhire. 


Solanum lethale, Park. Within the remains of Ha- 


warden - caſtle, and abundantly in and about Hope 
in this county; about the Abbey de Valle crucis, 
3 and 
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and at Vron, and other places near Chirk-caſtle, 
Denbighſhire, and by the brook under the North- 
weſt fide of the town of Denbigh. 
Sorbus ſylv. foliis domeſticæ ſimilis, C. B. Ornus 
Dod. tive Fraxinus ſylv. Park. In montoſis 
EM uliginof1s.1 in Cambria et Septentrionali Angliæ 
« parte. R. Syn. I may add, in the South too, 
having ſeen it in abundance even in the moſt 
ſouthern parts of Kent and Suſſex. : 
Sphondylium majus aliud laciniatis foliis, Park. 
found by Mr. G. Bowles in Shropſhire, as I take 
« it,” Park. On both ſides of the dingle, in the 
lower part of the wood, at Hayes, near Oſweſtry ; 
it ſeems to be as common as Sph. vulgare; than 
which, ſcarcely any weed there is more fo, though 
in other parts of that wood, where the common 
ſort is no leſs plentiful, this is hardly to be found. 
T have not ſeen it elſewhere. The apparent dif- 
ference is-ſo great, that I cannot but ſuſpect them 


to be ſpecifically diſtinct. I have the ſeeds of 
both now. upon trial. 


Parkinſon's figure of this plant is very bad, and 
I know none other of it. 
Taxus, Park. * This groweth in many places of this 
„land; but planted in all, whether at home, or 
« abroad.” Park. It is very common, of natural 
growth, not only 1n woods and thickets, as well as 
in hedges, but upon rocks and walls. 
Telephium vulgare, C. B. Far from being univerſal. 


Abundantly "about Llangollen, and in Carnarvon 
and Merioneta hires. 


Tilia ] do not believe that any ſpecies of this 


genus is wild in this part of the iſland, however it 
be in other parts. Tithy- 
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Tichy malus linifol. Cam. An Tich. ſegetum lnifat. 
R. Syn. With the oats hereabout. 
Trachelium majus Belgarum, Park. In ſhady places 
hereabout, and elſewhere in Mold's- dale; but moſt 
abundantly in a field here, called y Parki, 
through which the Terrig runs; allo about Egluy- 
ſeg and Llangollen, Denbighſtire. 
Trachelium majus fl. purpureo, Park. Par. In Shrop- 
ſhire toward Tenbury, as well as beyond, in Wor- 
ceſter and Hereford ſhires, plentif ully ; in thickets 
among the rocks by Clomendy in Llanveras, 
Denbighſhire. 
I am not certain of Trachelium minus, Park. 
which is ſaid to be common: but there are cer- 
tainly in this iſland, and even in this neighbour- 
| hood, many ſpecies of this genus, that I cannot 
find to have been deſcribed or mentioned. 
Trichomanes, five Polytrichum, J. B. In petris 
* umbroſis et roſcidis, inque aggeribus umbroſis et 
© muris antiquis magnus ejus per totam Angliam 
« eſt proventus. According to my obſervation, 
it is rare in moſt of the Englith counties; but 
common hereabout, and much more ſo in ſome 
parts of Wales. The walls of the bridge and the 
walls and roofs of ſome houſes at Bethgelert in 
Carnarvonſhire, are almoſt covered with it. 
Vaccinia nigra vulgaris, Park. Frequent on moſt 
heathy hills; but, as far as I have obſerved, more 
on dry than wet. It is ſcarcely two inches high 
on the moſt barren ground toward the top of 
Snowdon, with an extremely ſmall leaf, having 


frequently a large red excreſcence, the nidus of an 
inſect. 


Vaccinia * 
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Vaccinia rubra buxeis foliis, Park. On the ſummit 
only of the moſt pointed of the Camp: hills, 
Staffordſhire, in a dry gravel. This too is very 
minute in all its parts upon Snowdon, and ſo it is 
about Cader Vron-wen, Denbigh. ; 

Verbaſcum, fl. albo parvo, J. B. Abundantly along 
the roads about Gresford and Acton, Denbigh- 
ſhire, 

Verbaſcum nigrum, fl. parvo luteo, apicibus pur- 

pureis, J. B. By the highway and park: ſide, al- 

moſt oppoſite to Shavington (vulgo Shenton) hall, 

Salop, for about 100 yards, plentifully ; rather 
above a mile beyond Hamſtead, toward, and near, 
Bar, Staffordſhire ; in many places between Sud- 
bury and St. Edmund's-bury : at the defcent from 

_ Gerard's Croſs, and alſo in many places between 
the Chalk- hills, ſhort of Loud-water, and a mile 

or two beyond Weſt-Wickham, Bucks. 

Viburnum, Park. In ſepibus paſſim, R. Cat. 
Angl. I have not obſerved it more Northward 
than about Southam, and between Stratford upon 
Avon and Henley, Warwickſhire, and fomewhat 
ſhort of Hiſham, Northamptonſhire. 

Viola montana lutea grandiflora, C. B. Pretty lents- 
fully on the mountains about Llanarmon, Dyffryn 
Ceiriog, Deabighſhire, and thence about half way 
to Oſweſtry ; ſparingly about mid-way between 
Ruthin and Llangollen ; between Bala and Feſtt- 
niog, in fome places, and abundantly between 
Feſtiniog and Dolgelle. 

Virga aurea anguftifol. minus ſerrata, C. 13 Plenti- 
fully throughout the park at Willowbridge, Staf- 
fordlhire, and in rocky places at Ince, Helſby, and 

Frodſham, 


1 

Frodſham, Cheſhire; alſo, but of a much more 
humble growth, on dry ſandy banks about Dereſ- 
bury, Norton, and Halton, Cheſhire. 
Virga aurea latifol. ſerrata, C. B. With the former 
at Willowbridge, but leſs frequent. 
Ulmus ———, I have not been able to aſſure my- 
ſelf that any ſpecies of this comes up ſpontaneoutly 
with us. I need not except the caſe of ſuckers 
they being, till removed, but parts of trees, and 
many of the kinds, frequently planted, are fo pro- 
ductive of ſuckers, even from the extremities of 
the roots, that one might expect theſe trees to be 
much more general than they are. It 1s certain, 
there are many very extenſive woods without any 


of them. I have often ſown the feeds of ſome 


kinds (that have viſible ſeeds, which, I think, is 
not the caſe of all) and ever without ſucceſs: but, 
having been informed that ſuch have been raiſed 
this way, I mention my diſappointments only as 
ſome kind of teſtimony, that they are not apt to be 
increaſed from feeds that caſually fall, and I have 
not obſerved ſuch offspring. 


Imbilicus Veneris, Ger. Much more common in 


Shropſhire, Staffordſhire, Cheſhire, and in this 
county, than more Southward; ſtill more in Den- 
bighthire, and on almoſt every rock and old wall 
in Carnarvon and Merioneth ſhires. | 
Umbilicus Veneris minor, Ger. Umbilicus Veneris, 
2. Hiſt, des Plantes de Europe. Alter Cam. in 
Matth. & Matth. in Dioſc. Cotyledon minus 
montanum Sedi folio L'Ob. Icon. 469, where the 
figure of this and that of Umbilicus Veneris are 
tranſpoſed, This is a ſpecies of Saxifraga. An 

Saxifraga 
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Saxifraga Sedi folio anguſtiore, ſerrato Tourn. ? I 


believe, it is not now to be found on Bieſton-caſtle, 
Cheſhire, where Gerard fays he found it. 


In this Catalogue, I have thought it needleſs to 
mention, except comparatively, the particular native 
places already pointed out by others. I have paſſed 
over the maritime plants, unleſs found alſo in inland 
places; becauſe ſuch as I have obſerved, are not 
culiar to any part of our coaſt ; and I have endes- 
voured to avoid a needleſs multipicity of ſynonyma, 
uſing generally the ſhorteſt name, if ſufficiently de- 
ſcriptive, or that uſed by the author, whoſe icon, or 
deſcription, ſeemed to me to be the beſt ; and there- 
fore I have not adhered to any one ſyſtem. 
Upon the whole, it may be difficult to determine 
what plants, if any, are i Britiſh, 
With regard to biennials, if there has been im- 
memorially a conſtant annual flowering in waſte 
places, or in ground that does not appear, or is not 
known to have been cultivated for the pur- 
poſe, it may perhaps be reaſonably preſumed that 
they are the natural and ſpontaneous product of 
ſuch places; for, in this caſe, I underftand natural 
and ſpontaneous, according to common acceptation, 
to be ſynonymous, and applicable to any ſeminal pro- 
duction, however happening, or effected, without the 
aſſiſtance of art, whether from ſeeds depoſited there, 
or in that ſoil, at the creation, or from ſuch as are 
conveyed by the wind, by birds, or any other caſudl 
means. Otherwiſe, in ſtrietneſs, there may be no ſuch 
thing in nature as a ſpontaneous production; for as 


to the old doctrine of equivocal generation, I ſup- 
Val. LXI. D d d poſe 
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poſe it to be univerſally exploded; though I do not 
diſpute that the ſtamina, or firſt rudiments, have 
exiſted, in the parent plants, from the beginning of 
all things, the vegetative principle being latent, till 
Prepared to exert itſelf. 

And upon the firſt conjecture, a difficulty may 
ariſe. 

It is, perhaps, not eaſy to conceive that the fe- 
cundity of ſeeds, once perfected, can be retained inert 
through many ages. Our experience ſeems to ſhew, 
that there are ſome kinds of ſeeds, that, at a certain 
age, or nearly ſo, either vegetate or periſh ; that, if 
kept out of their proper matrix, or in it at too great a 
depth, beyond that time, whatever we do with them 
afterward, will not grow ; and if there be really ſuch 
(fo depoſited 46 origine) thoſe kinds cannot, even in 

that ſenſe, and in mt caſe, be ſaid to come up 

ſpontaneouſly. ” 
Beſides, if the ſeeds were ſo depoſited i in the WY 
and in a perfect ſtate, ſo numerous as they muſt be; 
the larger kinds, eſpecially, could not eſcape our 
notice. 

As to the antediluvian nuts, cones, and 8 
that, we hear, are ſometimes found at vaſt depths 
within the earth, however they may ſuit the cabinets 
of the curious, I fear they are too antique to be 
prolific. 

But in the other way, the foods may be conveyed, 

from whatever diſtance, in different years (for aught 
we know they are in every year), to the places where 
we ſee the plants; and not only thither, but to many 


places, that are not proper to receive and cheriſh 
them, 


It 
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It is evident that the oak, aſh, and other our 
moſt common trees, are not naturally increaſed in 
any other way, except ſuch as are productive of 
ſuckers at a conſiderable diſtance from the ſtems; 
and many of theſe do not generally perfect their 

feeds : to fay nothing of inferiour plants, that ſome- 
times, in the phraſe of gardening, lay themfetves. 

But thoſe ſuckers, till parted from the parent trees, 
and removed from the place, are not often better than 
underwood, which may be one reaſon, why theſe 
kinds do not increaſe fo extenſively as the former. 
And if our forefathers had not induſtriouſly raiſed 
and increaſed (if not previouſly introduced) the moſt 
common and moſt uſeful trees, perhaps we ſhould 
not obſerve them to increaſe naturally more, or have 
found them more numerous, than many that we 
know to be exotic, and yet are as eaſily increaſed, 
and do of themſelves increaſe as faſt, proportionally, 
and are as hardy, as any trees we have. 

Vet it is not to be expected, that theſe of exotic 
origin, more than thoſe that have been long familiar 
to us, ſhould increaſe alike in all ſoils, or in all 
counties, ſince there are ſome ſoils that are far from 
being general. 
Mr. Da Coſta, in his Nat. Hiſt. of F offils, obſerves, 
that Chalk is found chiefly in the South-eaſt part 
« of this iſland,” ſo that, if a ſtraight line were 
« drawn from Dorcheſter {in Dorſetſhire) to the coaſt 
« of Norfolk, it would almoſt include our chalky 
« ſtrata;” and I believe his obſervation to be juſt, 
except that, though the line be drawn even to the 
moſt Weſtern part of that coaſt, this ſoil extends 


CONTIN beyond it, into Wiltſhire. 3 
D dd 2 We 
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We know, that of all foils this is the moſt fa- 
yourable ro beech, white-beam, juniper, viburnum, 
traveller's- joy, and to many of the herbaceous tribe; 
though not only ſuch, but many foreign plants, will. 
increaſe alſo in foils that are not the moſt ſuitable 
to them. = — 5 
In the woods here, and at a diſtant place, I find, 
not unfrequently, ſeedlings of the Scotch- pine (which 
whether indigenous of Scotland, or not, may be 
doubtful), ſpruce- fir, horſe-cheſnut, walnut, and 
perhaps more than I can at this time recollect. Of 
the four kinds mentioned, ſome trees, notwith- 
ſtanding the tread and the browſing of cattle, now 
grown to a conſiderable height, I am certain were 
not planted. Of the three firſt there are many not 
far off, that were planted, and probably may in moſt 
ſeaſons bear perfect ſeeds: but of the walnut I do 
not know that there is, or has been, within halt a 
mile of the firſt-mentioned woods, a tree that has 
produced a nut mature enough for vegetation. It is, 
however, eaſy to conceive, that the nuts may have 
been brought from a much greater diſtance By birds, 
or other animals, and drepped- accidentally, or 
hoarded and forgotten, or perhaps not needed. 
In a ſhrubbery, many years left to nature, I have 
obſerved very numerous progenies of various foreign 
thrubs, both from the ſeeds and roots; and it is well 
known to gardeners, that many of their once choice 
flowering herbs are apt to multiply in the way 
of ſuekers, while the ſeeds of others ſow themſeFves 


ſo plentifully, as not eafily to be kept within 
bounds.. - 


( 389 ] 
It, therefore, ſeems to me not unlikely, that all 


theſe kinds, and many more perhaps yet unimported, 


may in future ages be ſo far naturalized as to be. 
deemed indigenous of this land. 


But this conjecture, and the former, are offered 
with ſubmiſſton. I am, 


8 IR, 
Your moſt obedient 
and moſt humble. fervant, 


| Leeſwood, | 
Dec. 244, 1770. 


N. H. Waring. 
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XLII. A Catalogue of the Fifty Specimens of 
Plants, from Chelſea Garden : preſented 


zo the Royal Society, for the Year 1770, 
purſuant to Direction of the late Sir 
Hans Sloane, Bart. from the Society of 
Abpothecaries, London: By Staneſby Al- 
chorne, Member of the ſaid Society. 


Read Dec. 6, 2401. THUSA, 8 Lin. 
E 85 Spec. plant. 367. 1. 
Cicuta minor petroſelini fimilis. Bauh. pin. 160. 

2402 Ajuga, reptans, ſtolonibus reptantibus. Lin. 

Spec. plant. 78 5. 4. 

Conſolida media pratenſis cœrulea. Bauh. pin. 

* 

2403 Anemone, nemoroſa, ſeminibus acutis, foliolis | 

inciſis, caule unifloro. Lin. Spec. Plant. 
02. 15, 

Anemone nemoroſa flore majore. Bauh. pin. 

„ 

2404 Anemone, Thali&roides, foliis conlinis Gmplici- 

bus verticillatis, radicalibus duplicato-ter- 
natis. Lin. Spec. plant. 763. 21. 

Ranunculus nemoroſus aquilegiæ foliis virgi- 


nianus aſphodeli radice, Plufk. Alm. 3 10. 
tab. 106. fig. 4. 


2405 An- 


3911 
2405 Antirrhinum, Sipunctatum, foliis linearibus 
glabris, inferioribus quaternis, caule erecto 
paniculato, floribus ſpicato-capitatis. Lin. 
Spec. plant. 8 53. 13. 
Linaria lutea parva annua. Bauh. hiſt. III. 457. 
2406 Antirrhinum, Orontium, corollis ecaudatis, flo- 
ribus ſubſpicatis, calycibus digitatis, corolla 
longioribus. Lin. Spec. plant. 860. 36. 
Antirrhinum arvenſe majus. Bauh. pin. 2 12. 
2407 Apium, graveolens, foliolis caulinis cuneifor- 
mibus, umbellis ſeſſilibus. Lin. Spec. plant. 
1. 
1 paluſtre ſive Apium officinarum. 
Bauh. pin. 1 54. 
2408 Berberis, vulgaris, pedunculis racemoſis. Lin. 
Spec. plant. 471. 1. 
Berberis dumetorum. Bauh. pin. 4 54. 
2409 Bryonia, alba, foliis palmatis, utrinque calloſo- 
ſcabris. Lin. Spec. plant. 1438. 1. 
Bryonia alba baccis nigris. Bauh. pin. 297. 
2410 Buxus, ſempervirens. Lin. Spec. plant. 1394. i; 
: Buxus arboreſcens. Bauh. pin. 471. 
2411 Centaurea, Cyanus, calycibus ſerratis, foliis 
linearibus integerrimis, infimis dentatis. Lin. 
Spec. plant. 1289. 14. 
Cyanus ſegetum. Bauh. pin. 273. 
2412 Cheiranthus, Cbeiri, foliis lanceolatis acutis 
glabris, ramis angulatis. Lin. Spec. pot, 
. 
Leucojum luteum vulgare. Bauh. pin. 202. 
2413 Chryſanthemum, Leucanthemum, follis am- 
plexicaulibus oblongis, ſuperne ſerratis, 


infime dentatis. Lin. Spec plant, 1251. 4. 
Bellis 
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Bellis ſylveſtris caule folioſo major. Bauh. 
pin. 261. . 

2414 Convallaria, verticillata, foliis verticillatis. 
Lin. Spec. plant. 451. 2. 


Polygonatum anguſtifolium ramoſum. Bauh. 
pin. 304. 


2415 Ellifia, Ny#elea, Lin. Spec. plant. 1662, 1. 


-2416 Eryſimum, offcinale filiquis ſpice adpreſſis, 
foliis runcinatis, Lin. Spec. plant. 922. 1. 
Eryſimum vulgare, Bauh. pin. 100, 
2417 Fragaria, veſca, fagellis reptantibus. Lin. 
Spec. plant. 708. 1 
Fragaria vulgaris, Bauh. pin. 326. 
- 2418 Glecoma, bederacea, foliis reniformibus crenatis. 
Lin. Spec. plant. 807. 1. 
Hedera terreſtris vulgaris. Bauh. pin. 306. 
2419 Haleſia, fetraptera, foliis lanceolato-ovatis, pe- 
tiolis glanduloſis. Lin. Spec. plant. 636. 1. 
Haleſia fructibus membranaceis quadran gulatis. 
Phil. Tranſ. LI. 931. 
2420 Helleborus, Fælidus, caule multifloro No wy 
foliis pedatis. Lin. Spec. pl. 784. 4. 8. 
. Helleborus niger trifoliatus. Mor. Hiſt III. 
460. 
2421 Hypoxis, erecta, piloſa, capſulis ovatis. Lin. 
Spec. plant. 439. 1. 
Ornithigalum herbaceum luteum parvum vir- 
ginianum foliis gramineis hirſutis. Pluk. 
Alm. 272. tab. 3 50. fig. 1 2. | 
:2422 Lamium, album, foliis cordatis acuminatis pe- 


tiolatis, virticillis vigintifloris. Lin, Spec. 
* 809. 5. 


Lamium 


3931 
Lamium album non fatens, folio oblongo · 
Bauh. pin. 23 7. 

2423 Lamium, purpureum, foliis cordatis obtuſis 

petiolatis. Lin. Spec. plant. 809. 6. 
Lamium purpureum fœtidum folio ſubrotando. 
Bauh. pin. 230. 

2424 Laurus, nobilis, foliis venoſis lanceolatis planis 
perennantibus, ramulis tuberculatis cicatri- 
cibus, floribus racemoſis. Lin. Spec. plant. 
529. F. 

1 vulgaris. Bauh. pin. 460. 3 

2425 Liguſticum, Scoticum, foliis. biternatis. Lin. 
Spec. plant. 3 59. 2. 

1 humiſius Scoticum. Pluk. Alm. 
. tab. 96. fig. 2. 
2426 Myrfine, Africana. Lin. Spec. plant. 285. 1. 

5 Buxus africana rotundifolia ſerrata. Pluk. Alm. 

74. tab. 80. fig. 5. 

2427 Narciſſus, miner, ſpatha uniflora, nectario · 
obconico erecto criſpo ſexfido æquante petala 
lanceolata. Lin. Spec. plant. 415. 4- 

| Narciſſus. parvus totus luteus. Bauh. pin. 53. 

2428 Narciſſus, Pſeudo- Narciſſus, ſpatho uniflora, 

nectario campanulato erecto criſpo æquante 
petala ovata. Lin. Spec. plant. 414. 2. 
Narciſſus ſylveſtris pallidus calyce luteo. Bauh. 
= 3. 

2429 Ononis, criſpa, fruticoſa, foliis ternatis fe 
rotundis undulatis dentatis viſcoſo-pube- 
ſcentibus, pedunculis unifloris muticis.. Lin 

| Spec. plant. 1010. 14. 
2430 Peltaria, alliacea. Lin. Spec. plant. oro. . 
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4a. 
Thlaſpi montanum glaſti folio majus. Bauh. 


pin. 106. 
2431 Potentilla. Auſerina, folis pinnatis ſerratis, 
caule repente. Lin. Spec. plant. 7 10. 2. 
Potentilla. Bauh. Pin. 321. 
2432 Primula, vers, foliis dentatis rugoſis. Lin. 
Spec. plant. 204. I. . 
Verbaſculum ſylveſtre n ſingulari flore. 
Bauh. pin. 241. 
243 3 Ranunculus, bulboſus, calycibus retroflexis, 
pedunculis ſulcatis, caule erecto, foliis com- 
poſitis. Lin. Spec. plant. 778. 25. 
Ranunculus pratenſis radici verticilli modo 
rotunda. Bauh. pin. 179. 
2434 Ranunculus, Hyricus, foliis ternatis integerri- a 
mis lanceolatis. Lin. Spec. plant. 770. 17. 
Ranunculus lanuginoſus anguſtifolius grumoſa 
radici. Bauh. pin. 181. 
243 5 Rhexia, Virginiana, foliis ſeſſelibus ſerratis, 
Kcalycibus glabris. Lin. Spec. plant. 491. 1. 
Lyfimachia non pappoſa virginiana tuberari# 
foliis hirſutis flore tetrapetalo rubello. Pluk. 
Alm. 235. tab. 202. fig. 8. 
2436 Rumex, acetoſa, floribus dioicis, foliis oblongis 
eagittatis. Lin. Spec. plant. 48 1. 24. J. 
Acetoſa montana maxima. Bauh. pin. 114. 
24 37 Rumex, acetoſella, floribus dioicis, foliis lan- 
Ceolato-haſtatis. Lin. Spec. plant. 481. 25. 
Acetoſa arvenſis lanceolata. Bauh. pin. 114. 
2438 Sambucus, nigra, cymis quinquepartitis, caule 
— 4 Lin. Spec. plant. 385. 3. 
Satubucus fructu in umbella nigro. Bauh. 


— 456. 
2439 Sa- 


1 
2439 Saponaria, crientalis, calycibus cylindricis 
villoſis, caule dichotomo erecto patulo. 
Lin. Spec. plant. 585. 5. 
 Lychnis orientalis annua ſupina antirrhini folio, 
flore minimo purpuraſcente. Dil. Hort. 
Elth. 205. | 
2440 Scandix, cerefohum, ſeminibus nitidis ovato- 
ſubulatis, umbellis ſe(hibus lateralibus, Lin. 
Spec. plant. 368. 3. 
Chzrophyllum ſativum. Hank, pin. 1 52. 
2441 Scilla, bifoha, radice ſolida, floribus erectiuſ- 
culis paucioribus. Lin. Spec. plant. 443. 6. 
Hyacinthus ſtellaris bifolius germanicus, Bauh. 
IN. 152. 
2442 ih mbridas, Sophia, petalis calyce minoribus, 
foliis decompoſito-pinnatis. Lin. p. pl. 
920, 18. 
Naſturtium ſylveſtre tenuiſſime diviſum. 
Bauh. pin. 105. 
2443 Swertia, perennis, corollis quinquefidis, follis 
radicalibus ovalibus. Lin. Sp. pl. 328. 1. 
Gentiana paluſtris latifolia. Bauh. pin. 188. 


2444 Syringa, laciniata, foliis lanceolatis, integtis 


diſſectiſque. Lin. Spec. pl. 12. 2. f. 
Lilac laciniato folio. Mill. Dict. pl. 164. 2. 
2445 Syringa, vulgaris, foliis ovato cordatis. Lin. 
Spe. P. . 1. 

Lilac flore ſaturate purpureo. Mill. Di. 

. 40 
2440 Tilteoluc, Meliltus-carulea, ſpicis oblongis, 
leguminibus ſeminudis mucronatis caule 

erecto. Lin. Spec. pl. 1077. 1. 

Lotus hortenſis odorata. Bauh. pin. 33 f. 
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2447 Vinca majer, caulibus erectis, foliis ovatis» 
floribus pedunculatis. Lin. Sp. pl. 304. 2. 
Clematis Daphnoides major. Bauh. pin. 302. 
2449 Viola, canina, caule adultiore adfcendente, 
foliis — Lin. — plant. 
1384 
Viola martia inodora Ftveftris Bauh. pin. 199. 
2449 Viola, hirta, acaulis, foliis cordatis piloſo- hiſ- 
pidis, Lin. Spec. pl. 1324. 6 
Viola martia hirſuta inodora. Mor. Hiſt. II. 
pl. 475. 2 
24 50 18 floribus numerofis, Lin, 
Spec. pl. 1209. 2. 
Zinnia floribus e Jacq. Obſ. 2. 
tab. 40. | 
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XLIII. OBſervations made, by appointment 
of the Royal Society, at King George's 


Iſland in the South Sea; by Mr. Charles 
Green, formerly Afjiſtant at the Roya! 


Obſervatory at Greenwich, and Lieut. 


James Cook, of bis Majeſty s ohip zhe 


Endeavour. 


| Read November 21, 1771. 


1769 


an W 


George's iſland. 


15 Fixed upon The North point of the bay, which is the 
moſt Northern point of the iſland, for the place of obſer- 


vation ; here we built a ſmall fort, to 2 us againſt 


the natives, which we called fort Venus: it was not 


finiſhed and the inſtruments ſet up in proper order until 


the 10th of May, thereſore the time for all obſervations 
made before this day, was taken by a watch with a 
ſecond hand, the going of which was aſcertained by 
_ altitudes of the ſun as often as were neceſſa 

The aſtronomical clock, made by Shelton and furniſh- 
e& with a gridiron pendulum, was ſet up in the middle 
of one end of a large tent, in a frame of wood made 


for the purpoſe at Greenwich, fixed firm and as low in 


the ground as the door of the clock-caſe would admit, 
and to prevent its being diſturbed by any accident, an- 
other framing of wood was made round this, at the 
diſtance of one ſoot from it. The pendulum was ad- 


juſted 


E came to an anchor i in Royal Bay in King 
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juſted exactly to the ſame length as it had been at Green- 
wich. Without the end of the tent facing the clock, 
and 12 feet from it, ſtood the obſervatory, in which Obſervat 
were ſet up the journeyman clock and aſtronomical 

quadrant: this laſt, made by Mr. Bird, of one foot 

radius, ſtood upon the head of a large caſł fixed firm Tim 
in the ground, and well filled with wet heavy ſand. 7 
A centinel was placed continually over the tent and 
obſervatory, with orders to ſuffer no one to enter either RT | 
the one or the other, but thoſe whoſe buſineſs it was. May 10 
The teleſcopes made uſe of in the obſervations were — 

Two reflecting ones of two feet focus each, made by I þ 
the late Mr. James Short, one of which was furniſhed ” | 
with an object glaſs micrometer. Thus furniſhed, the p 
following obſervations were made, = 


n WS — 


Without | | 
top 4 | 


n 


_ Obſerva» 
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eroations of equal Altitudes of the Sun for the Time, made with the Aſtronomical 
eryat: 


— 


| 1 : 0 I Obſervatory Side of the Remarks. 
Time per clock of the Sun's Limb paſſing the Wires at equal Altitudes | | cone | 
FG Ter 1 a j'” | ' ” Mean an N 23 Baro. - 
I” 13 x 1 6; 45 00 | 47 427 per clocx. 30 1 
7 9 39 53 11 43 2 by , 53 77 38 18 55 34 1J30 16083 30 Ern G. 
N I 582 51 39 [51 39 | 51 382151 33,71] | . FIRTTPRGAE 
3 3% . 3 IF | 3 973 — - mir moo nngmant mma 30 22 89 30 20 "Bp 
| = | | 
EW 6 00 |1 1 | C. G. 
0 7 ov] = 30 = x Cloudy 27 io. 24 45 | _ = 85 [30 N a 
12 Clon | 3 11 11 50 52,5 E . 
F * 50 52 | 50 522 3 gy $2 8 53 c. i | | 9 15086 8 
— 1 — 1 20 30 15086 
OM hs | 6 [ 17 oat. | 19 33 | 30 35 9 | | | ; Go G. 
, 3 | 58 28 5 too » tor theſe wires. | 0 103 199 Oe 
nn} RH T3 | 11 50 31 1 TE - 
Mes eee BY uct. e ee eee JP 5 e E 
— : 3 1 [4c 30 * 1 30 ale 
[93925] 4208) 4247] 55 24 [54 46: [x 52.00: 0 2086 [5p x 
I4 Cloudy | I 11 50 08 50 08 | 50 08 11 FO o8 | | | 2 — 
: | * mona — e 1 
TY F e o 36 [21 11 | 2344 | 5 4 
out 9 15 34 * 5 oo; 18 15 17 38. 15 85 | \þ E ! 
p $12 23 14 | 20 43 | 20 Kd 4 24 | 49 24411 49 9¹ 4 fo BY 
111 49 24 | | 49 24 49 242 3 00 33 457 | 36 26 | 30 1988 30 ts 0 8 
311927 52 30 30% 31 Of | 3 94 4 355 3 30 11137 [30 ones . 
outſtop 11 49 92 49 10 > 9 1 4 45 2 — — — — — 12255 r A 
2 8 mY 100 1 23 45 5 _ ” 4 | Cloudy | | | „ | Ss firſt, 
| 16 41: Cloudy I 4 00: 12 15: +5 | 48 cx | | all the 
18971 48 Ma | 48 523] 48 51 48 522 43 53 n 30 10,82 [30 1084 {reſt in a 
8 36 3 48 47| 49 19 „ 30 09.82 [30 08/86) | confuſes 
; OI 2 £9 OO 58 u 5 T1. - 8 ex.21l | 
I 3 OF 80 39 | [48 514 | 48 52,5111 48 51, E 55 
nzoff [11 48 512] 48 53,5 48 52,5 .. | ——— N 
R TE” | EF 1 
| | FE 11 54 17 4 #} 
228 2 5 15 3 Fr * VV 
5 8 3 55 47 59 [47 $75 | 47 593111 47 58 3 | 1 4 | 
) ep SP Af ba. 
410 3 39 | * 30 19182 55 7 7 0 * 
4-3-2 1 | | 111 47 58 | 161611 
['1 47 | ES —— 
. * —.— * — f | 20 43 } 30 20084 30 12 32] 
9 18 24 14 59 | 15 34 2 1 20 | 14 30 17.822 30 11 82 G. 
1 , goa gol gay ee eee 
D ah 23 29 7: 52 355 03-1 ES | 
| 2 03 57 115 2 00 39 5 57 5 7 234/11 47 22,8 32 | | 
It 47 213] 47 231 47 23] 47 22 147 231] 47 23% 
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Obſervations of equal Altitades of the Sun for the Time, made with the Aﬀt 
mical Quadrant. "I 


Side of the | 


Time per clock of the Sun's Limb paſſing the Wires at equal Altitudes. | Obſervatory | , Rena 
1769 * 1 | „ 5 „ „ 0+ #- oi Dn Baro. Uh. e | 
May | 7 43 17 45 26 [45 55 | 47 33 [48 02 5 10 | per clock. 30 1982/30 12771 

| Readingoff| 3 51 01 48 52 48 26 | 46 45 46 16 [44 0g | 30 1308030 in 4 . o 

3 2402 47 9 {47 og [47 104] 47 og [47 0 [47 911 47 3 os 
55 2% 2917 39 8 10 9 52 10 21% 33 | 3 FI | 
With topf, - 701 26 41 26 Ir | 24 29.123 59 [21 49 | | | | 

hs "of . 247 10 [47 102] 47 104047 10 47 11 11 47 10, | ; 
10 04 212] 7 414] 8 20% ut 02711 Fog 6t- Jo dad 

1 25 2 29 32 * 12 [25 27 | 22 49, 22 8j (Cloudy I5o 07 A* 1 32 C. f 
e — — — 5 3 Do | 4 
9 8 15 59 18 20 [18 42 | 20 35*|-1 11 [23 20 | | e a 
& 27] 3 16 4 33 [14 7 12 E 7 40 9 35 | Fo 18184 50 1465 (c. 6. . 
3 e e 46 *. 46 263140 : 242 46 28446 284140 272 11 4 26,7 * . 

2 1 n T 
1 1 | * 20s o 171813 - 
© 28] 2 cr 17 48 49 48 25 VV 30 20082 — 1786 C. G. 
p 17106 27300 07} a 15445 16 [46 17 fl 46 26,6] | | | j 
| 5 8 1818 442 10 484 8 5 wes w | Art p 

2 2 26 25 23 46 23 20 | 21 171 1 po 18 a = = 90 1 A 1 5 
1 45 02 (45 o2 [46 024 End 03 46 032146 2Z|11 46 21 ts | | {pur it f 
Readicg off, | | | X — — ET, 1 10! C. 0 
2 785 21 55 [22 23 24 23225 044%) 45 | 30 29/78 30 22/80 | — 

| 2 34 28 31 48 31 18 29 16 28 37 [26 062 55 24 30 160814. C 

1 502 56 512156 50x} 56 494 56 556 504% 56 50% „ ? 

9 36 52 39 48 [40 16. 42 2/43 11 [45 3 | = 

| 8 300 2 16 38 [13 47 113 9. 11 07% [10-24 Er Mo: | EAA — 

e 56 474 56 472 $6 474150 47 ur 56 46,0 

9 55 85 59 002 ro 0 OY MIS } — 
15 39 154 32 fate 1 36 [50 48 [47 48 | „ on 
bh 11: 56 472150 494] 506 4942156 49 [56 49 [11 56 48,8 E 
3 EE | N — — | 
8 5 [32 8 5 9 | X — 
8 30 09 [32 30133 7 | 34 42 [35 717 3 30 28804 
ES Bo 20 40 [20 04 18 27 [17 53 [15 39 - Wh 
* 3111 $6 35 56 35 56 352 56 34256 7208 Al hs 56 35 iy =p" 
| 9 36 08 [38 59 [39 29 | 4r 39 [42 213/45 06 | 2 
2 17 32/4 13 13 43 11 32 10 GI 08 0614 1 
r 56 353156 36 56 36 56 364/56 362156 36 ſtr 56 36 z 
EE 99% | 2 304150 3 11 56 36 | | | 
E | 91 —— NUTTY LN8 
june 8 24 ov [25 19 26 46 28 31 29 06 [31 18 | : 
— I} 3 28 74055 33 26 06 24 21 5: 46 4 34 | - . 5 o 
4:1 59 252056 26 j56 20 56 26 j56 26 [56 26 [r 56 26 
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Obſerrations of equal Altitudes of the Sun for the Time, made with the Aſtronomical 


Quadrant. 


Time per Clock of the Sun's Limb paſſing the Wires at equal Altitudes. 


|| Obſervatory | Side of the] Remarks, 
| f clock. | | 
1769 1% #- » Bo „„ Og 0 | . | Mean noon Baro. fTh.| Baro. Th. 
7 39 46 [41 48 | 42 12 43 $52 [44 24 46 29 per clock 30 2280430 1275. 
June 4 12 $34j10 43 10 188 378 66 30 18081 30 15/8220. C. 
y 2/11 56 144 56 15 2 56 15 56 142 56 15 56 15 11 56 15 | | 
7 54 221 5652 | 57 17 5 59 159 32 8 01 38 1 
31 47 $5 42 | 35 77 234+ 133 92-1] $0 53-1 - | 
11 56 163/50 17 | 56 17 |56 163156 17 | 56 16412 56 16,8 1 . 
3 | | | - _ 3 FE: | pm — OWE Ll ; | hs EE 
ak 17 36 43 39 or 309 25 [41 03 41 37 43 42 30 20 864030 13175 |] DE WY 
4 Ig 17 3 oo | 12 35 [lo 57 ſro 26 | 8 22 | 1.030 20086230 1508 e nba 
h 311 56 00 56 oog 56 00 56 oo 56 013] 56 02 |t1 56 oo; 111 eee 
| 7 46 20 [48 323] 48 57 50 384|5r 10 5315 . | the morning till 
4 5 40 3 28 3 05 1 21 oo of 58 45 e | 4 in the after- 
11 56 00 [56 oog 56 or [55 594 56 00 | 56 © 11 56 00:7 1 192 „ 
$ |8 11 43 [14 02 | 14 26 |16 12 [16 45 | 18 56 . 30 22 80 30 13 774 "a woes Y 
With flop 3 39 58 [37 40 37 16 |35 29 134 56 | 32 45 | 380 20888530 15/863] | ou + wo ina 
411 55 50 IS 51 | 56 1 [55 5Ot|55 504] 55 501] 55 507 | | | Nlerday and to- 
8 29 50 32 13 | 32 38 34 28 [35 02 | 37 16 | I day are as good 
bk 9 39-132. 13 1: 32 3 35 37 
Wich ſtop 3 21 50 [19 28 | 19 o4 [17 13 16 39 [late LA Tn 
|» 55 50 [$5 508] 55 51 55 504/65 500 ves 5 pot | > 
TY NO ET e eee | ps go OO OT OR RR ez 
9 11 41 [14 15 | 14 45 [19 47317 16 | 19 47 + 1 b Journeyman. 30 198330 1483 
5 51 2 39 28 36 $3 30 22434 20 33 52 S121 4 clock to the 39 17/50 30 16154 [C. G. 
nenen L. 
8 T 19 *& 16 : [17 48 [18 22 | 20 44: ” J 30 18179 30 1680 e 
: 6 3 37 36 44 57 33 10 [32 37 | 30 26 30 14.81 |;o 10]85 [C. G. 
= 1 *79 55 29 55 29 55 294] 55 30 [11 55 29 I 5 : 
8 $58 22 |oo 45 g or 12 | 3 og | 3 3 44 l ie | ; 30 200885 |3o 18183 ans 
8 72 52 13 [49 5 49 24 [47 25 |46 5r } 44 26:1] 30 17/82 30 161866 C. G. 
"2 $5. 2795S 37H} $$. 2 165-37 [$$ 27H $6 28:3" $6 274 [| 4 2 
7 47 457149 57 Cloudy [52 os 52 35 | 54 40 30 2008430 1783 5 
8 4 02 34 ſo 20 ; 59 57 58 14 57 41 [Cloudy J 30 1782 [36 1483 [C. G. 
I I I 
CCC 
; 9 50 o [53 o2 | 53 35 56 04 [56 47 | 59 48 30 1981 [30 17844 
56 44 | 56 21 [53 46 [53 02 | 50 oo 30 11179 30 14\383x]C. G. 
54 53 54 53 [64 55 [54 543] 54 54 [11 54 64 1 | is 
| 30 2474 [30 20174 [C. G. 
Cloudy in the afternoon. | | 
[1 54 40 | 
Ff f Obſeryations 


yg 
— — 2 2 Am. ww 
— — * - 2 —_ 
2 
* 2 * % ah. . 
— — * _— * — 
r T * — 
* * E * 


—_ SY. ———— wo A a a — 
; — - 4 
=” , * b - —— — 
"La: * 0 s 8 5 , 
X — 2 ems = = — 
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mical Quadrant. 


'Side of 


Obſervations of equal Altitudes of the Sun for the Time, made with the Aftr, 


Time per Clock of the Sun's Limb paſſing the Wires at equal Altitudes, | Obſervatory 2 Rem 
| | RE WH «<< | 
17609 M 9 r [Meas noon | Bars: Th. Baro. |Th 
een een 7 52: per clock 30 20178430 15/77 . 
9 12 3 56 1 $3.35 | 30 17]804,30 12|82|C, C 
154 35 5 54.4 11 54 3495 | £5 
9 14 52 17 34 18 02 20 06 20 45 30 16082 [30. 16083 
Gy 13] 2 34 10 | 31 28 [30 59 28 54 28 15 Wl CT 
71. $432 1.54 3" 154 302954 30 $4 30 1 54 302 ; * 
834 03 36 31 36 57 38 49 39 23 41 40 30 160681 [30 10080 
8 14 3. 14 37 12 10 j11 i 19 $4 49 27 | late | 30 16082 30 1287 C. 
11 54 20 29 4 20F — 84 21 [54 214/54 22 [tt 54 21 || 1 
15 20 $1 1] v7 FAY 18 15 Cloudy 20 36 | 22 47 Ihe 0871 30 04/70 
Cloudy 3 30 0429 2 27 52 [Cloudy] 25 07 30 10083 30 o5f SC. 0 
223 E 53 57 |'1 53 57,7 1-434 
#48 29 32 | 31 $9 Cloudyſ34 16 [34 48 [85-9 1 | = 
Cloudy 3 15 55:|i5 33:13 40:13 o6 | late | | |. iP | 
e 11 53 57,3 +4+ 
5 9 13 48 | 16 32 16 59 9 04 9 42 22 17 | 30 261783;30 1470 
182 33 48 31 og 30 39 28 32 [27 55 25 200 43⁰ 1476 30 10% C. ( 
renne 53 48H" 53 e | 
s 52 55 | 55 28 |55 55 [57 49 [58 25 [9 00 50 30 17174 30 13/72] 
3 . 10 2. $4 30 | 151 30 149 34 148 57 | 40 33 _ }13e 12176 [30 10j7g(C.( 
„ 53 422[53 417053 41 | $3 414/11 53 47,80 | E 
a 8 13 26 | 15 47 16 11 [18 oo 118 331 20 47 | N 30 12 77 30 10771 
4 20] 3 33 45 | 31 24 31 oo 29 11 ſz8 38 26 25 30 18084 [30 08083 C. 
5 1 53 35%] $3 35253 352153 352153 3:3] $3 36 rr 53 35,6 3 43: 
þ 7 40 or | $1 15 [51 38 [53 22 153 54 | 56 ot | 30 07170 130 07 70 
8 21} 3 57 50 | $$ 35 155 12 153 27 [52 55 50 49 30 1028 [30 12|89|C. 
1253 25} $3.25 $3 25 53 242153 24% $3 25 111 53 25 E L 8 
18 25 23 | 30 1782 [30 16/80 
A... i b in the afternoon. | 1 85 C. 
11 53 182 | It 53 18E | | 
7 87 70 G oo 07 o 30 | 2 15 | 2 49 4 58 30 10080 [30 11174 
Þ 2443 48 10 45 54.46 31143 46 [43 12 41 %% 30 12178 [30 05[321C. 
11 $3 00 | $53 0453 003153 00453 oof} 53 Or 53 oo | 


C. G. 


C. G. 


Obſervation 


18 


Obſervations of equal Altitudes of the Sun for the Time, made with the Atoll 


io 
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nomical Quadrant. 


Ff 2 


Account 19k | 


Time per clock of the Sun's Limb paſſing the Wires at equal Altitudes. I 8 | _ 4 the] Remarks ||| 
| | | | | 1 8 bo 
77777 f brat abies Mean noon || Baro. Th.] Baro. Th. vj 
June [ro ob 49 lo 12 10 50 [13 35 [74 27 [7 50 | per clock. 30 18884 30 15j5r | li 

25] 1 39 os 35 0 34 555 32 10 |31 20 27 53. 1 | | fe. . 1 

it $2 $4252 84 $2352 821 8316-4 52 $25 | : | Jn 
＋ 4 7 58 PPS * 11 

9 27 17 30 10 30 39 32 49 33 31 [36 15 30 148 30 13/7 vi 

9 23] 2 17 $53 |i5 ol [14 33 fl 21 1 39 | 8 56 30 07178 [30 10j80 C. G. . 
b 35Ys2 36 [52 35 [52 35 [62 1% $2 %% „„ fl 

July | 8 o2 29 Gas Se 30 1876 30 12/75 Fo 
O 3 3 41 10 Cloudy in the afternoon. | | _— ; 30 15 83 30 11 84 CG. 9 
1 51 4924 n TRROny + | . 
„ 907 13 51 ſro 19 [tz 21 3 oo 15 31 30 1882 [30 11/82 4 f 
) 3] 2 36 10 [33 34 [33 06 31 02 [30 25 {27 52  I];o 1481 [30 11086 [C. G. T 
IT 51 412081 423/51 424061 41451 42251 44% 50 1 a 

” — e ee — kc _ wu 
7 33 21 [35 33 [35 55 [37 36 38 07 75 13 30 11/71 30 11/70 _ | 
44 00 437 31 $27 [457 [ 50% zo 1084 30 1384 C. 0G 
1. 51 321 32 5— 312 51 32 (51 312 f 51 37,8 | 3 4 | Hh 
e „ e Enna, . | | 2888 * — — 4 
| 7-29 44 31 $7 432 19 34 ol | 30 22172 30 13071 ö 144 
— 6 4 12 35 [lo 24 [10 03 | & 19 4 [30 18[78 30 17 80 C. G. ll 
11 $1 ogg. — 11 51 10 | II 51 104 ( = — 14 
1 et | | 1 4 
2 N Took down the Clocks and 8 Z the Pendulum vibrate i* 5 5 on each Side the Center 9 1 
4 the Bob remained a as at Greenwich. 14 
1 | 
© Baſe | 
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Aceount of the 


tas! 


oing of the Aſtronomical clock at King Geo 
educed from the foregoing Obſervations. 


Day of Corrected Clock | Clock 
the Momblncon per clock| Mean Time | flow for | loſes 
5 | OT 1 en T. | 
1769 H. M. 8. E. M. S. M. 8. N. 8. 
May 10011 51 44,8|ir 56 2,8] 4 18,0 

1211 50 58, 311 55 59,7] 5 140% — 
1311 50 36,71 55 590 5 22,30 22½7 
14 1 50 13,711 55 58,7 5 450] 1.4 
12011 49 15,0[11 56 2,40 6 46,4 Way 
18011 48 56, 4 1 56 3.4 18 
21111 48 370111 56 12,5 8 975 ls * 
23011 47 20, 411 56 21,48 52,00 pong 
24011 47 14,1111 56 26,69 12,5% 8 | 
2501147 1,111 56 32,5] 9 37221, 7 
27/1 46 28,111 56 45,20 17,1] 1227 
2911 46 6,3011 57 0,210 53,9 > 
The clock was put forward 10“ 57“. o 19,0 
30011 56 52,5111 57 8, 4 0 1190 22.2 
3111 56 39, [1 57 17,100 38,1 10.0 
Jane 1J[11 56 29, 11 57 26,2 0 57,1 8 
211 56 18,911 57 35,6 1 16,7% M4 
301 56 3, 2011 57 45,4 1 42,2 5 44 
4|11 $5 53,3011 57 5560 2 2, 30 220 
511 55 40, 811 58 6,102 25,30 pi 
611 55 30, 911 58 17,0] 2 46,1 x whey 
7111 55 10,8811 58 28,2| 3 8,40 IS 
S[11 55 11, 0[ 1 58 39,6| 3 28,0 5 
91 54 56,1011 58 57,2 3 55,1 0 725 
1111 54 42, 311 59 14,9 4 32,0]. 18,7 
1201 54 35,8111 59 27,1 4 57, 16.4 
13111 54 31,81 59 39,505 7570, 22,2 
14411 $4 22,11 $9 52,0} 5 29,0 pig 
17]11 53 581] © © 30,0] 6 31,9] 22.0 
*18|11 53 48,9] © © 42,8| © 53,9] 19,8 
19111 53 42,0] © © 58,7 7 13,71, 19, 
2011 53 35,60 1 6,67 33,0]. 238 
2111 53 24,6] © 1 21,47 56,60 2 
22011 53 18,20 1 34, 28 16,0% 2 
24011 53 o, oo I 59,6| 8 59,6 2 
25111 52 51,7 0 2 12,2] 9 20,5 . 
2711 52 341] 2 37,110 3,0], 8 
July 2011 51 47,5] © 3 30,111 48,000 fy 
31 51 39,7] 3 4792/12 7,5 20.9 
4411 51 29,0] © 3 58,0 I2 28,41 mY 
6611 51 7,70 4 18,611 3 10,0 +225 


— — 


rge's Iſland, 


Inter- [Daily 
val of loſs of 


clock 


Days S. 


W 8 


— 


8 - d 


20, 2 
26,5 
18,7 
18,7 
116,4 
22,2 
20,7 
22,0 
| 19,8 
192 
23,6 
19.4 
418 
20,9 
21,2 
21,1 
18,9 
20, 9 
EXFE 


| Heree the daily rate of the clock's loſing on mean time, by a mean of 


theſe 40 reſults, is 20,8 ſeconds, 


which is at the rate of 20,” 88 or 20,9 per day. 


By the firſt and laſt days obſervations 
compared together, the clock loſt 19' 49, on mean time in 57 days, 
The ſwing of the 


pendulum 
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pendulum on each fide of the perpendicular during this time, varied 

between 1 go' and 1 55, 

Remank. The ſame clock, when fixed up at the Royal Obſervatory 
at Greenwich, before the voyage, with the pendulum of the ſame length, 

got at the rate of 1' 45,8” per day, on mean time, between April 19 and 

July 18, 1768. Therefore the force of gravity at Greenwich is to that 

at King George's Iſland, as 1000000 to 99707 5. i. M. 


Obſervations of meridian zenith diſtances of the ſun and fixed flars for 
N finding the latitude of the Obſervatory. 


Day of | Name of the | Meridian | Latitude | 


the mont objeft en. diſt. | South — 
„„ D. M. S. D. M. 8. 
May 6)Sun's lower limb 34 33 7117 29 170] 
May 27 Sun's upper limb [38 39 1oj:7 27 52] 
May 28 Ditto _ 138 go o[:7 29 gf] 
29|Ditto 138 59 ojt7 29 2] 
30 Ditto . 139 8 12117 29 2604 
ns Tx 139 16 217/17 29 11] 
June 7[Ditto 40 3 32117 29 29|] 
+. - 40 9 91/7 28 42 
Ditto „„! 
100 Ditto a0 17 e 
11 Ditto 40 21 0017 27 211 037 28 20 
_ 12]Ditto 40 26 977 28 42 l ID 
13 Ditto 40 29 0017 28 280 
15 Ditto ; 40 34 017 28 14 
17 Ditto 40 36 3017 27 10 
18 Ditto 40 38 30017 27 500 
19 Ditto 40 39 017 27 480 
200Ditto 40 39 30017 27 540 
22 Ditto 145 39 30017 28 27 
25 Ditto 40 44 56/17 27 48 
27|Ditto 40 30 017 27 330 


— 


\ Arcturus 37 59 0O[17 27 29 


, a 


June 24|| _ Lyra 50 3 20[t7 29 53 
2710 56 3 917 29 33 
June 20 A uilæ 71 34 17 28 45 
28 (Y q\ 27 32 48017 2G 12 
June 28a Aquilæ 28 44 207 28 20 
June 288 Aquilze 23 19 0 17 28 30 
June 24 Lg _ 56 0117-29 36 
28 4 Cygni 61 £4 40117 28 16 
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The fun and foregoing ſtars paſſed the meridian to the North; the 
following ſtars paſſed the meridian to the South above the pole. 


Day of | Name of the | Meridian | Latitude | 1 
the montbb object zen. dift. | South | 
OD MRSD MS. 
June „ encheut [*3 20 ly 0 * 17 29 37 
June 22 Crucis Jg 20 67 28 ; | 17 28 44 
June ” 2:1 Cructs 38 10 A - '»:3. col. 7 29 50 ; 
June 21] | 2 Crucis | 1 85) 30 | 17 30 28 
2 40 21] | 
— ; . 8 a 5 * £2054 
June 22 ts 8 is 2 | 75 2 9 | 
| 24] j : VP NY | | a 
al res ——— Z . 5 
June 21} 41 44 100/17 30 9 11 
. Centauri 41 44 26017 29 53 3 29 oh 8 
27 41 44 327 9 47 3 
p — —— ms f 2 ) and 
Jane 2] Gru 30 33 40/17 30 18 1 
” af 30 35 o17 28 1800 1 2 
I ep Fn ee 5 8 
June 23/2 Hydri 61 1 15/77 29 54 7 29 E 1 and 
June 243] p „ 490.07 36119 208 In | 
| Pavonis ES 28 L 9 
V 44017 29 57 e 
he mean of the ſeven mean reſults from the ſun and fix ſtars, to the — 
North, gives the latitude 17” 28“ 1“ 8. The mean of the nine re- ; I #246 
ſults from the nine ſtars to the South, gives the latitude 179 200 38“ 8. ) 
The mean of theſe two means is 17 2g' 150 S. which may be taken 3 
for the latitude of the obſervatory, 2a 
N. B. Before any obſervations were made with the quadrant, the 
line of collimation was adjulted, by means of a diſtant object, by inverting 
the quadrant. ) 
 Remanx. It muſt be confeſſed, that the reſults of theſe obſervations TENN 
(molt of which were made by Mr. Green) differ more from one another Tun, 
than they ought to do, or than thoſe do made by other obſervers, with 9 and 
quadrants of the fame fize, and made by the ſame artiſt, the cauſe of which, | ) 
it not owing to want of care and addreſs in the obſerver, I don't Kon — 


bow to aflion. N. M. 


— — . 
2 2 


„„ — —w—½— —— O— 
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5 | 
Time per | | 
Month > clock Alt. or Z. D. Alt. or Z. D. Diſt. of d | Whether Error of Map : 

2 of O or | of the D or 5 2. O Alt. Or 2. D. (Quad en Lopgitude! eng of 
—— * OW | „ 4 X and what Limb arant Pime cor. given hk days 
VUVVll, 7² Lach os / As 5 

April 22 17 30 a | - 
7 47 34 00154 30 2 5 1 2 
2 O h / 7 | 8 
f 30 22 18 40 1 10 00 52 So * 26 30 O's Alt. e Y an. O — E * 08 „ 3 7 
44 i 4 — 40 | | wan” 22 238 40/14 A - | 
— —— 2 oy 49/49 34 30 23 ING DAS = 5 30! 5 1 
| — —— , | 55 ba | FF 25 20 30 
wer 1 % by 4079 64 C eee 
. ] PF, 7 _ 95 79 OO — 5 | 6 | | | RTE aa 
Regulus 160 o2 34124 58 2077 34 52 55 oo 's Altitude :: | 
PR ö 'o 12 2 51 40 52 58 10 »'s Al 4 2 00:10 o; 1048 
$7122 34 20175 2 s Alt. L. L. eee TILES 39-99 
3 5 75 21 00 
e — ee ee 12 560149 14 1: 
„ Anke | | | — uw 227 | br a 
+ Antares | 8 44 5805 55 178 14 00 1 — — 
f 17 [ ' A 2 8 1 Fe | 
5 n ol. a 24 55 00 10 ool YN? .+2 oo = | 
| 9 4 3 9 A O01 pip * D 8 Alt. LI. D 54 4 | 149 34 1 
3 EE 1— | 1 | | 37 OO} | | * O9 14 19 18 
5 53 10 64 29 3 0K 's Alt Ga. + | 49 29 30 
33 54 4 06 ö 1 $51 % K | 2111 | „ 85 
11 373 6 40/21 11 50 "15 U.. * s Alt. — 2 oo ef : 49 57 30 
and G 21 28 ES | f 5 N Fa : 43 30 e 
F ee, —— enn 
XI 2 55 3442 25 49/21 3 D s Alt. U. L. 's Alt ps 42 22148 or 45 ; 
and © | | | K e E 33 59 21 45 
48 85 2 ＋ 3545 50 00132 16 cc 8 " — —y —— * O9 O4 : 27 201148 17 20 
5 os 29 51146 24 C0 1 05 3 „ 30 „ e. 
638% 39 19447 2r 4½8 57 20 5 ACHE; 6. 38 39149 52 ce 
1 44 43447 52 29/7 40 40 20 1007s Alt. C. L.) and Oi 43 40 30 00 
| 51 3 18 22 5 18 20 CO CT 1 | 
5 348 22 2020 03 2 Þ + 41 45 
” 1 8 5 20 15 40 3 2 12 2 - 
K. ( | _— | 2 173 30 301 
Aqullæ 18 4 8. | | 3 | TT he ce al ; 
) 4 ; 49 32 +3 1 2 20 "2 63 40 67 | = — PS | . 3 OJ 2 of - 3811 9 © 
5 | . 50 3804 56 10 54 05 40 7 83 300 * s Altitude | Dani 4-1 "hs OE es — : » 
kde | hs io os Er 0 One) CCC 1 5 
3 22 IQ 5 2 | Me Sip oe | e o 50 4 is; 
9 77142 36 lie 27 F 3 | j 59 50 & We FO | 
18 1 0045 37 40} 02 31 01 Swe, Is 8 — EY] . 31149 2 15 
2 * 30 2Z0j}4, ©5 40 5 5 6 | | | 5 7 . — — 
- 29 3 F2++ 27 00145 33-20 Sos © 's Alt. E. L. D's Alt.—4 oo „„ 15 
2 41 * 3 25 2 . JandQO +1 300 28 46 5 
1 5 2145 48 oo 28 5 20 ö 40 28 16 
—— HED 29 EP 
9 and © | + 18 303 30 OOH» * a Hu HE |. — | 39 O5 24 3 A : 
5 28 1211 37 er 5 2001 TT 32 70:9 AR. L. L. y* A 7 2 e eee 1 
12 22 = oy 40 38 49] 5 8 8 AK. — 3 TO 2 . 
— | 37 56 9 39-5 Wo, =, 34 10 D E. D. U. L. wig + 2+ 17 Fr PC 
—— 2 9 39 5058 24 90 5 U. L. ) and > na 5 
7 21/2 £0 10 0 2 . — — ä (— | 43 25 18 2 - Pe 
22 he 22 2 39 48122 20 45 — — 3 39,159 73 40 
54/24 SY -0i6c 8 f td — — 
| 2 al 33 n 2349} 21 28 5 | 
d EEE r ne. 3 22 23148 43 32 
2H 44 320 25 20s 3 | 28 25149 35 £0 
| 50 4*119 07 ois 3 78 4 35 15 22 20 
. | 50 os8[ os 14 
| "0. -: 2 
5 by 20 29 00¹œ¹g49 5 43 


19nth 
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Lunar Obſervations for the Longitude. 


3 1 wei nee of eee | Longitede| kn 

Month I q 8 "gg Alt, or Z.D. i the Da. O Alt. or Z. D. Quadrant [Time cor.] given Kory 

A * f © or of the) * » and X and what Limb 1 T. Se 

"ao 8 k 7: 0 1 3 " + "© 8 e | e 5 606 5 6 
june 10 og 3447 59 49114 26 400 55 33 20 * Altitude s Alt. + 5 oo. 15 40/149 00 51 
* Spica | 20 14/45 26 roſtz' 14 0 36 500 )˙Z. D. U. L. O and x +1 30 26 20 17 30 

10 J 728 N73 30 LS 36 20] 40 00 e | 34 40 39 <OLg. 1 
* Fomalh.| 13 27 30046 46 00/68 20 00 63 03 20|*'s Zen. Diſt. 73 33 46|150 ol 15 
| | 38 49/44 20 2665 53 oof 5 10 D's Alt. L. L. ) and k +1 30 45 05 26 o 

© 118] 46 56142 36 006, 15 20 3 30 T F IO I5il5o 1 


. * 
— — 


. | | *x F. L. „„ ; 
* Aquilæ 5 10 210651 09 20/27 08 40] 51 ot oo 's Altitude 's Alt. — 3 oo 
. 20 0449 51 40025 24 40 3 oo) s Z. D. L. L.) and x +1 30 
„„ e ,, 


5 17 260150 15 30 


27 091149 52 oo 
34 57 49 00/4 


2 


21 46 12138 41 20030 49 200 79 45 31 2 5 
| $54 20139 53 40029 08 oo 42 200 Os Alt. L.L.| )'s Alt.— 3 oo 


421 53 371149 29 00 


D 26 59 42040 39 oo[28 oo 10 4o 200) s Alt. U.L.| JandQ +1 30 
| j22:- 4 0361 12 20187 c5 oof 39 1} 
74841 40 00,0 17 20} de 


22 01 45] 34 15] 


120 30 10126 56 00150 o1 20| 66 54 10 


$5 31139 25 20147 14 40 47 20 


4 
59 5231 09 40/40 


| | 44 07/28 23 20/48 56 20) 50 30Q's Alt. L. L.] )'s Alt.— 3 oo 
38 27 50 3129 31 40048 o 40) 49 200) s Alt. U. L.) and © +1 30 


20 43 47/149 09 45 
51 38] 43 oof 


53 oz} 12 15 
21 03 02 27 4: 
O07 23] 30 oo: 


- 21 13 $7133 43 20/40 28 oo 39 06 100 O's Alt. L.L | 
2 30 23 $2135 24 00/40 45 40% o2 ) Z. D. cent. 
| | 30 12136 25 20/41 00 20 00 10 I 


Note. Every line of the Lunar Obſervations is the mean of three, which we call a ſet. 
We take three or five ſuch ſets at a time, and calculate the mean of each ſeparately. The 
ground where all the Altitudes were taken, is 13 feet 6 inches above the horizontal level: 
the zenith diſtances are all taken with the Aſtronomical Quadrant. Theſe diſtances of the 
Moon from the Sun and fixt ſtars, were obſerved with a braſs Hadley's ſextant, fitted with 
edge · bars, made by Mr. Ramſden. : 


— —— 
— — 


21 21 44149 52 300 
31 39150 14.45 
37 50 10 15[150 « 


Mean of theſe Obſervations 
George's Iſland to be in 
149% 36“ 38” W. of ( 
wich Obſervatory, at 2 's fo 


Obſery 


1149 26 0: 


150 05 59 


vations gites 
de in Long 
of Greet 
@ 's fort, 


Obſervation! 


1749 57 K 
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Obſervations of the Eclipſes of Jupiter's Satellites, with reflecting Tele- 
ſcopes of 2 Feet Focus, and the Longitude of the Obſervatory thence 


deduced. 


Vol. LXI. 


Time at Green. Long. W. of Green. 


1 ime | rſ j f | | | 
1769 15 a Apparent time cor, ——— and Sat. per Naut. Alm. is de 
= „ 7 5 
May 10010 02 30016 11 1 Emerſ. of the 1ſt Sat. 
16 03 ze Capt. Cook 16 12 1 
12110 27 5/10 37 6 Ditto I 
1o 28 og|Capt. Cook 10 37 16 
27111 44 04011 57 39 J. E 
7 k 1 44 05 Capt. Cook wh & Second Satellite | 
11 47 I5|12 oo 51 r 
nM o8[Capt. Cook ö | | 
june 4410 41 1911 45 31 | Furſt ditto I 20 44 39 9 59 4 
[To 41 28|Capt. Cook 10 45 49] - = „ 
%% %%  . | Div 17 631 | 958 14 
| 7 o2 45|[Capt. Cook 7 8 16 : : N 
18014 27 21/14 33 36 OY Ditto 24 31 41 |} - 9 57 48 
[14 28 og|Capt. Cook 14 34 24| = oo 
20 - 55 Ig] 9 7 43 3 Ditto 19.02 - 9 58 19 
a = * Capi. Cook 8 54 21} Second Satellite | | 
27110 48 45110 56 15 1 Firſt ditto 20 $3 43 | 9 $57 28 
July 4/12 42 40012 51 16 Ditto ll 22 47 33 9 56 17 
6 7 og 20f 7 18 16 oh Ditto | 17 16 05 l 
| 7 og 25|[Capt. Cook 7 18 21 1 1 
: Mean of the ſeven obſervations of 
the firſt Satellite, rejecting thoſe of 
Eclipſe of the Moon. the roth and 12th of May, as too 
ET : near Jupiter's oppoſition to the Sun, 
June 18 8 18 5 8 24 18 Beginning of the eclipſe gives the longitude of Venus's Fort 
II 52 3o 11 58 44 End of the eclipſe 9 57” 50 149 27, 30". Add 
1 52 10 11 58 24 Ditto by Capt. Cook  1[20” for the correction of the times in 
JC The) clear of the penumbra[|the nautical almanack, as found by 
11 55 10 12 1 21 Ditto by Capt. Cook. the obſervations of March 29 and 
April 12, at Greenwich, the true 
longitude will be 9 58“ 10“ 
140 32 300%. 
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Tranſit of Venus by Mr. Green, with a reflecting teleſcope of 2 feet 
focus, magnifying power 140 times, 


Time perj App. time 
clock | | Janen 
E i 
9 21 45 Light thus on the O 's limb, Tas, XIV. fig. 1. 21 25 40 
22 00 Certain, fig. 2. 21 25 35 
39 20 Firſt internal contact of 9 's limb and the O ſee 1 5 41 43 15 
40 oo Penumbra and © ' limb in contact, fee hg. 5. | 21 43 55 
l 
3 5 | | June 3 
| 15 irſt contact of penumbra, undulating, but ad EI” 
3 10 5 thread of light viſible and iaviſible alternately 5 14 3 
10 53 Second internal contact of the bodies 3 
27 3oſSecond external contact 1 4 $8-26 
28 16 Total egreſs of penumbra, O ©" limb perfect. | 3 32 14 


Tranſit of Venus by Capt. Cook, with a reflecting teleſcope of 2 feet focus, 
and the magnifying power 140. 


Time per Es : I App. time 
- = | 1. June 2 
hn / ##-.4 
7 The firſt viſible appearance of 2 on the O 9 3 3 
* co] limb, ſee fig. 1. * * 45 
„ ae contact, or the limb of ? _— Eo 
39 ons | to coincide with the O's, fig. 2 "$0. JI. *8 
f | ! A {mall thread of light ſeen below the penum- VVV 
49: 4211. ben, fig» 3 | $244.73 
e | June 3 
8 ; ſ gang internal contact of the penumbra, or the! 4 
3 10 150 U thread of light wholly broke | 334 13 
Second internal contact of the bodies, and ap- 
10 47 JW peared as in the firſt E 
3 Second external contact of the bodies 1 22 
28 04[ Total egreſs of penumbra, dubious 55 


The firſt appearance of Venus on the Sun, was certainly only the penumbra, 
and the contact of the limbs did not happen till ſeveral ſeconds after, and then 
it appeared as in fig. the 4th ; this appearance was obſerved both by Mr, Green 
and me; but the time it happened was not noted by either of us; it ap- 
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peared to be very difficult to judge preciſely of the times that 
the internal contacts of the body of Venus happened, by reaſon 
of the darkneſs of the penumbra at the Sun's limb, it being 
there nearly, if not quite, as dark as the planet. At this time a 
faint light, much weaker than the reſt of the penumbra, appeared 
to converge towards the point of contact, but did not quite 
reach it, ſee fig. 2. This was ſeen by myſelf and the two other 


obfervers, and was of great aſſiſtance to us in judging of the 
time of the internal contacts of the dark body of Venus, with 


the Sun's limb. Fig. the 5th, is a repreſentation of the appearance 
of Venus at the middle of the egreſs and ingreſs, for the very ſame 


phznomenon was obſerved at both: at the total ingreſs, the 
thread of light made its appearance with an uncertainty of ſeve- 


ral ſeconds; I judged that the penumbra was in contact with 

the Sun's limb 10“ ſooner than the time ſet down above; in 
like manner at the egreſs the thread of light was not broke off 
or diminiſhed at once, but gradually, with the ſame uncertainty : 


the time noted was when the thread of light was wholly broke 


by the penumbra. At the total egreſs I found it difficult ta 


diſtinguiſh Venus's limb from the penumbra; which of courſe 


made the ſecond external contact a little doubtful, and the pre- 
Ciſe time that the penumbra left the Sun could not be obferved 
to any great degree of certainty, at leaſt by me. Some of the 


other gentlemen, who were ſent to obſerve at different places, 
| ſaw at the ingreſs and egreſs the ſame phænomenon as we did; 


though much leſs diſtinct, which no doubt was owing to their 
teleſcopes being of a leſs magnifying power ; for the penumbra 


was viſible through my teleſcope during the whole Tranſit ; and 


Dr. Solander, whoſe teleſcope magnified more than ours, faw it, 
I have reaſon to think, diſtincter than either Mr. Green or my- 


ſelf; though we both of us ſaw enough to convince our ſenſes, 
that ſuch a phænomenon did indiſputably exiſt, and we had 


a good opportunity to obſerve it, for every wiſhed-for favour- 
able circumſtance attended the whole of that day, without one 


ſingle impediment, excepting the heat, which was intolerable : 
the thermometer which hung by the clock and was expoſed to the 


ſun as we were, was one time as high as 119% The breadth 
of the penumbra appeared to me, to be nearly equal to Zth of 
Venus's ſemidiameter. | 
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Tranſit of Venus by Dr. Solander, with a 3 feet refleQing 
teleſcope. 


clock 
. | irſt external contact plainly convex, a App. time 
9 22 11 wavering haze ſeen ſome ſeconds before 


9 39 33 [ngreſs, light ſeen glimmering under Venus 21 43 28 


9 40 O7| 's free from the ©'s limb „ 
3 27 5112's true limb out 3 31 49 
3 28 15| L 's atmoſphere out 3 32 13 


' Obſervations of the Tranſit of Venus, made by Mr. Charles 


Green, with Dollond's micrometer fitted to a reflecting * 
ſcope of 2 feet focus. 


. June 2 1769. 
In. pts. ver. pts. ver. 
o 10 24 | : O10 5 ) 
0 10 24 venus's di- © 1? 5 [ Venus's di- 
5 "RO 9 ameter mea- © 10 42 | Ameter mea- 
. Oe - 79-4 ſured on the 
o 10 24 Kale. 0 4 ſcale, 
e Q 10 8 
0 10 24 OG 10 4 ) 
Mean o 10 24,14 Mean O 10 4 50 


Half the difference of theſe two means is+9,82 ver. =+8,4" 
the correction of the adjuſtment of the micrometer to be a 


to all obſervations made on the ſcale ; and half the ſum of the 


two means is 10 pts. 14,31 ver. = 547597 Venus's apparent 
diameter. 

After the above meaſurements of Venus' n I fixed my 
teleſcope on an equatoreal ſtand, which was ſcrewed down to a 
large caſk filled with ſand and water; and by repeated trials a 


day before, an object (as the fun) would move on along the wire 
a quarter of an hour without any ſenſible difference. Thus 
equipped, I took the following obſervations, a careful perſon 
_ noting the time * the clock and another writing down. By re- 


peated 


\ 
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peated trials ſome days before, I found the teleſcope at diſtinct viſion, * it ſtood at 


© on the ſcale; therefore I put it to this before I meaſured Venus's diameter. 
| read them all off myſelf 2 ſaw each written down. 


| 
: 


Time by | Apparent [Meaſure by Do. red. & cor. 
the clock | time micrometer ſi min. & ſec. 
. MS *# aakaviln > 1- Mn 
22 35 25 22 39 240 50 18] 3 57,4 . 
22 41 © 22 44 560 50 15] 3 54,8 Difference of declination between the 
22 45 He [22 49 3000 50 12] 3 52.3 North limb of Venus and the North limb 
22 50 54 [22 54 5oſo 50 20| 3 59,1 | | of the Sun. 
22 57 44 23 1 400 50 8 3 48,8 : 
1 it Ts . | Diſtance of the Eaſtern limbs of the Sun 106 
23 6 47 23 10 43/1 75 2112 37,7 [and Venus in lines parallel to the equator; * 
23 11 5 [23 15 1/1 75 18/12 51,4 For rather the tranſlation of Venus, in order Jl 
23 14 51 23 18 47/1 80 713 3,3 to produce an artificial internal contact with 
” Co I the Sun to the Eaft. 1 
23 18 36 23 22 32/2 35 1917 8,5 Diſtance of the Weſtern limbs of the Sun 1 
23 23 21 123 27 17% 30 10110 44,5 fand Venus in lines parallel to the equator. N 
23 25 49 23 29 45/ 30 © 30,8 0 1 
23 31 - 9 23 35 6 55 24 4 23,8 Difference of declination between the | 
23 35 50 23 39 47% ©0 3 4 27,3 Northern limbs of the Sun and Venus. 15 
23 49 92 23 44 6/0 bo 5| 4 29,0 f Wl 
23 45 2 [23 48 5913 75 1227 O, 5 N Difference of declination between the 
23 47 53 23 51 5002 75 1427 2,2 ch limb of the Sun and the Norch limb 1 
23 50 © 23 53 57 3 76 7126 56,2 of Venus, vm 
1 now took my 1 from the cquatoresl ſtand, * placed it on its own proper "wi 
ſtand and took the following obſervations. 1 
June 3 | l 
1769 | FTT . 
o 2 10 o 6 7% 80 35 52,7 |Neareſt diſt. of ©'s N. limb from 9 's S. limb 
o 7530 11 593 75 2126 51,9 |Greateſt diſt. of O's S. limb from 9 's N. limb 
0.11 42 | © 15 3900 80 2] 5 51,8 [Neareſt dift. of ©'s N. limb from 2 's S. limb Þ 
o 14 17 | © 18 143 75 3/26 52,8 Greateſt diſt. of O's S. limb from 9 's N. limb 
o 18 19 | © 22 160 80 ©| 5 50,1 [Neareſt diſt. of O's N. limb from 9 's S. limb pr 
o 20 14 | © 24 1113 70 16126 42,5 Greateſt diſt, of O's S limb from 9 s N. limb Þ | 
o 23 130 27 10% 8 &| 5 55,2 [Neareſt diſt. of O's N. limb from  's S. limb 
o 25 284| © 29 2513 70 18026 44,2 [Greateſt diſt. of © 's S. limb from 9 's N. I:mb F\ 
o 27 37 | © 31 34/0 80 5| 5 54,4 [Neareſt diſt. of © N. limb from 2 's S. imd 


Time 


s * 9 —_ 
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Time by | Apparent |Meafure by Do. red. & cor. 


the clock | time [micrometerſin min. & ſec, 5 | 
n „ 


— 4 — 


. % ͤ— A ³˙ 3 OC 


9 35 ſo 33 32 3 70 20] 26 45,9 Greateſt diſt, i © 38. bend from 7 8 N. limb 
4 18 38 150 80 5 54-4 Leareſt diſt, of ©'s N. limb from 2 's S. limb 
6 59 ſo 40 5603 70 19] 26 45,10 Greateſt diſt. of O's S. limb from $ *s N. limb 
8 53100 42 5000 80 3] 5 52,7 Neareſt diſt. of Q's N. limb from 2 's S. limb 


o 40 37 o 44 3413 70 24| 26 49,3 Greateſt diſt. of O's S. limb from ? 's N. limb 
© 42 19 - 46 16% 80 4] 5 53,5|Neareſt diſt, of ©'s N. limb from 9 's S. limb 


'© 44 34 |o 48 3113 70 23] 26 48,5|Greateſt dift. of O's S. limb from g 's N. limb 
0 46 12 0 50 93 75 ©| 26 50,2|Greateſt dift, of ©'s S. limb from 9 s N. limb 
o 48 11 ſo 52 $jo 8 of 5 50,1|Neareſt diſt. of ©'s N. limb from s S. limb 
o 58 13 [1 2 100 75 Is| 5 41,6 Neareſt diſt. of O's N. limb from ? 's S. limb 
1 © 55 1 4 5213 75 20f 26 $58, 8|Greateſt dift, of Q's S. limb from g s N. limb 
: 7 3 4 1 7 ml | 94 5 36,5 Neareſt diſt. of O's N. limb from P . limb 
1 5 51 1 9 48 15 27 3,0 Greateſt dift, of O's S. limb from 2 's N. limb 
1 8 2111 12 19 2] 5 30N, 5 Neareſt diſt. of O's N. limb from 2 's S. limb 
1 10 47 l 14 44 21] 27 8, 2 Greateſt diſt, of O's S. limb from 9 's N. limb 
12 34 fl 16 36 21] 5 25,4 Neareſt diſt. of ©'s N. limb from 2 's S. limb 
I 15 57 |1 19 54 8| 27 18,3|Greateſt dift. of ©'s S. limb from ? 's N. limb 
1 27 12 f 21 8 70 16] 5 2131 1 {Neareſt diſt. of Q's N. limb from $ 88. limb 
1 19 3440ʃ1 23 32% 70 15] 5 20, 2 Neareſt diſt. of O's N. limb from 2 's S. limb 


At the laſt obſervation 1 looked at the thermometer which was cloſe by me, and it 


was 113 degrees high. 
With my teleſcope as before, I meaſured. the following horizontal diameters of the 


Sun and Venus. 


| . 
435 24 | 
| 4 40 © | 
+ | 4 49 © | EE 
| | 4 35 24 | Tue Sun's horizontal diameter. 
TT IE Eo 
| - 40 O 


| | tn 


I Mean 35 2443/31 2,40 


0 309 2363 O 10 3 
o 10 231 Venus's diame- „„ 7 Os CY 
O 10 24 o ter 2 off 0.10.4 { ter meaſured on 
© 10 24 | the ſcale. —— 2.10.5 ar" 
33 2+ | 3 FP ſcale. 
FRA — O 10 3 

Mean © 10 24 — 

Mean © 10 4,16 


Haif 
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Half the difference of theſe two means, is + 9,92 vern. = +8,5” the correction of th 
adjuſtment of the micrometer, which only differs Toth of a ſecond from what was found b 
the meaſures of Venus's diameter before. Half the ſum of the two means is 10 14,08 = 
54477” Venus's apparent diameter, which was found before 54,97'. The mean of the tw 
reſults is 54,87” or 54,9“. 

After the laſt meaſurements of the Sun and Venus's diameters, I replaced my teleſcope o 

the equatoreal ftand, and took the following obſervations. 


Time by | Apparpnt | Meaſure by Do. red. & cor. | 

the cloc time {| micrometer ſin min, & ſec. | 

u M SH M s f. pts, V. 8 | 

1 59 3712 3 37 85 212] 6 29,9 DiR. of W. 1 # of O and ? is lines parall. to the equai WM 
2 6 32/2 10 30/3 45 © | 24 42,0 Diſt. of E. L. of O and ? in lines parallel to the | 
2 10 44/2 14 420 95 10 | 7 2,8 Diff. of declin. of N. L. of © and 2 

2 14 30]2 18 2803 25 4 | 23 20,0 Diff. of declin. of S. L. of © and ? 

2 17 55/2 21 531 © , 17 17,3|Diff, of declin. of N. L. of © and 2 

221 5/2 25 33 25 23 17,5 Diff. of declin. of S. L. of © and . 
2 % 712 20. 59 75 2 5 45,9 Diſt. of W. L. of O and ? in lines par. to the equat Þ 
2 27 54/2 31 52 65 © | 26 7,4|Diſt. of E. L. of © and ? in lines par. to the equat Fl 


* ene follows the Table of the value of the ſcale of the object glaſs micrometer, whicl Þ} 
was delivered in by Mr. Short, together with the teleſcope, by which the reductions of the 
foregoing obſervations were made. | 

Tank x for the object glaſs micrometer; the focal length of which object glaſs is =} 
482,867 inches, | 


FS ad 4 m_ os = — , 
FL, GG Frans 
* 4 


1222 


r * 
— 2 


. TT > — a =" ; + {as — 
- * La 2 - V Wy * » - 
+ —_— 7. Sage 7 - we Ca. T . 
. * i if 1 2 - 9 Ez 3 as = _ ny 
* — 8 „ 9 put 8 a | 1 * =» =_ =_ = 
. AF.” 4 + a 28 


2 ee 1834 POS in 18 5 Angle i in | {0 
2 angle in | 3.3 | min. and ſec. © 7 | ſeconds 1} 15 { 
S | min. and ſec. A 24 | — | = 7 | 
5 3 5 = FR 2 j i: 
31 7. 79-2 | 205] © 24 $2 | 0-9 1 
2 14 1493 [10 o 42,72 157 
3 2 % „i 3 2,6 
4 28 286 „0 125.4 44 34 
5 | 35 35,8 || »25] 1 46,8 3 j $3 
T4 „30 2 8,1 8. 
* | 5351 2 29,5 7 0.0 
1 40 2 59,9 [8 6,3 
| ,5of 3 33,6 ||} 10 | 8,0 
555 3 54709 11 974 
„60 4 16,3 || 12 | 10,3 
| 65 4 37.6 | 13 | Hl 
| 70 4 $990 | I4 | 12,0 
575 5 20,4 [| IF | 12,8 
„801 5 41,7 10 13,7 
85] 6 3,1 1214.5 
003-0 = 18 } 15,4. 
95 6 45,8 || 19 | 16,3 
| | 20 1751 
21 | 18,0 
22138, 
23 7 1 
| 1 24 20,5 Obſervations || 1 


FI 5 Py pr 5 — — 
by — 
* ———_— od . et EE — — — * — — 
« wx . — A 


Off the ſca 


In. Dec. Ver. 

O 10 4 
0 10 3 
0 10 


© 10 4 


* 
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Obſervations on the Tranſit of Venus, June 3, 1769, by Dol- 
lond's micrometer fitted to a reflecting teleſcope of 18 inches 
focus, by Capt. James Cook, 


Venus's diameter, ſoon after the ingreſs. 


le On the ſcale I 
In, Dec, Ver. 


O 10 
O 10 0 


— 


June 2 


o 10 3z 


o 10 6 
5 10 3 


E By 


Time per Gl. Appar. Thaney 
n / 4 h 7 


1 VE 57 
* 23 10 42 


3 10 


8123 14 4 


23 14 36123 18 32 


23 24 36023 28 32 


23 26 38 23 30 35 


ng 


| N 


3 20 
3 20 
3 20 
3 20 
O 55 
o 60 


23 29 38/23 33 35/0 60 
23 31 54]23 35 31% 60 


theſe meaſurements the correc- 
tion of adjuſtment of the micrometer 
ſ — d of a diviſion of the vernier, and 
2 's diameter 10 d. 44 v. = 56,8. 


Greateſt diſtance of ? 
and © in outer contact. 


Leaſt diſtance of 2 and 
O in outer contact. 


Venus's diameter June 3 
Off the ſcale On the ſcale 


In. D. V. Is. „ | 
0102] 0106 + 
14 7 


Mean o 10 13 


0 10 64 


The Sun's horizontal diameter at t 22˙. 


bs. 92 18 

3 60 1 
16 
19 
17 


SI g [Venus's diameter * 10 4 = 
U 7 56,”28. 


By theſe meaſurements the cor- 
rection of adjuſtment is — 24 and 


47 
The Sun's horizontal diameter at 05 22. 
= 
16 
7 
17 
20 
18 
57 
20 
21 


* erer 


Mean 3 60 18 From which ſubtract 21 leaves 
Time per Cl. r Time Meaſure of red. Ty 


a A V. 
3 60 1541 


micrometer ] corrected 


0 
A — — _. 


I 4 2911 8 20] . | indo; diſtance of 2 


and O in outer contact. 


O in outer contact. 


2 [Greateſt diſt, ] 
3 Leaſt diſtance 
[Greateſt diſt. |} 


4.0 [Greateſt diſt. 5 
5 [Leaſt diſtance f crea = 
.T [Greateſt diſt, | ternally, 

[Leaſt diſtance |] 
[Greateſt diſt. 


Leaſt diſtance _ 
The Sun 3 dinnetit at 25 100 Y 


„ by buy bay bt bay „ bat bd 


Mean 3 3 60 17% from which ſubtract 32 leaves 3 bo 131 


vor. LXI. nn Vepus's 


72 diſtance of 9 and 


n 
f 1 
Wy 
"= 

o 
S' 
/ — = : 
* 
| \ 
* 
: * 
= 
np 4 
: dl 1 
, a 
| 9 
-— 
14 : 
* 

11 | 
: "© 
: * , 

at 
: * . 
# 
* * 
„ , 
, 1 
7 7 , 
"= 
' 
) , 
+ _ 
. 
- 
4 x3% 


Leaſt diſtance | of the limbs 


' 
: 
| x 
; * 
: 
* * 
9 t 
+ ' 
, : N 
ET : 
| 
1 N * 5 
14 0 
1 
4 
g 1 
17 Il 
4 | * of 3” 
: | * Pp 
1 f 7 
be * i 
| v 
| = 
. % 
4 | 4s be 
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1 
1 : * 
, 4 5 
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n — — 


2 — 


_— me —_— 


15 way + Zo he wap 
+a - - 
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48 
Venus's diameter. 
o 10 20 10 8 


By theſe meaſurements, the correction of 
adjuſtment of the micrumeter, i — 34 and 
Venus's diameter 10 D. 34 V. 56% 2. 


o 10 oo 10 72 5 ” 
The mean of the three ſeparate deduCtions of Venus's obſerved 
diameter, is 56% 4. - = „„ 
A TaBLI for reducing the foregoing obſervations deduced from the 
meaſures of the Sun's horizontal diameter, ſuppoſed 31 31“. 


Inches] Angle Decimals] Angle Div. of | Angle 
118 41,1 10 
217 222 | O $2,1 2 2,1 
3 26 353 1 18,2 3 3,01 
. I 4422] 4 472 
2 16,91 & | G2 
2 36,3 ; = 22 
3 0 7 | $83 
3 28,5] 8 | 6,3 
545} 9 | 94 
20.0] 10 | 10,4 
46,6 Ir | 11,5 
12,7] 12 12,5 
38,7] 13 [3,5 
426] 14 | 14,6 
30,8] 15 | 15,6 
50,9] 16 | 16,7 
7 2229, 1 17,7 
7 49,0] 18 18,8 
16-1] 10 | 19,6 
8 41,1] 20 | 20,8 
21 | 219. 
22 | 22,9 
23 | 24,0 
24 | 2590 
23 | 20,1 


N. B. The obſervations made by Mr. Green with Dollond's 
micrometer, particularly thoſe concerning the difference of decli- 
nation of Venus and the Sun's limbs, and the diſtances of Venus 
from the Sun's limb in lines parallel to the equator, will be better 
underſtood by conſulting a paper intitled Directions for obſerv- 
ing the Differences of Declination &c. with Dollond's Microme- 
ter, by N. Maſkelyne, Aftronomer Royal, a copy of which was 
given to Mr, Green, before his departure from Engiand ; which 
will appear in this volume, Obſerya- 


| 


ö * 


Time when 


Place where. 


[ 419 ] 


Obſervations on the Dipping Needle, 


Jr 


Dip of the North 
| or South point 


*» — 2 —_— 


— 


1768 3 


Sept. 13 In Funchal Bay, dip of N. end of needle 
October 25 Croſſing the line in long. 30 18“ W. o 


1769 


January 10jAt ſea in lat. 52 54“ 8. and long. 630 1 WMW. 


4 


20 Good Succeſs Bay in Straits Le Maire 


240 On board the ſhip at anchor in the above bay 
30 At ſea in lat. 60? O4 S. long. 74 1 W-. 
March Z Ditto, ditto, 36 49 S. ditto 111 54 W. 
13 Ditto, ditto, 30 46 S. ditto 125 28 W. 
April 5 Ditto, ditto, 18 25 S. ditto 140 51 W. 


f Greenwich 


* 


e / 


7 18 
2 


— 


7 . 
6 to 28 N. point 


65 co Ditto 


„5 17 Ditto 


65 52 Ditto 


164 25 Ditto 
zo oo Ditto 


N. B. Each of the above Obſervations is the mean of ten, twelve, or more ; 


with the face of the inſtrument turned alternately Eaſt and Weſt : thoſe made at fea 


are a little dubious on account of the motion of the ſhip; but, by means of a 


ſwinging table we had made to ſet the compaſs upon, we could, in a tolerable | 


{ſmooth ſea, be certain of the dip to a degree, or at the moſt two, by taking the 


mean of a great number of trials. 


176g 


May 30 George's Iſland | 


Mean 30 43 


H h h - 


o „ 
29 26 South point Face Eaſt 
29 40 „ WWeſt 
30 10 Eaſt 
31 45 Weſt 
31 00 Eaſt 
31 00 Welt 
30 5 1 Eaſt 
30 40 Weſt 
30 18 Eaſt 
30 25 eſt 
30 21 Eaſt 
30 40 Weſt 
31 00 | Eaſt 
30 42 . 
30 45 Faſt 
31 30 Weſt 
31 50 Eaſt 
30 16 Weſt 
30 16 Eaſt 
30 48 Welt 
31 45 Eaſt 
Obſ:ryauons 


63 S. point. 
jo8 51 Ditty 
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Q Jan 19, in Queen Charlotte's Sound, lat. 41* 5 8. long 184 
* 47 W. The dip of the South end of the needle 5% 400. 


Obſervations on the Dipping Needle. 


. e * 


©. 7 
May 67 20 South Point Face Eaſt 
1 Bay 66 40 _ Weſt 
Lat. 3400S. 66 55 Eaſt 
Long. 208 37 W. 67 58 . Weſt 
Mean 67 or 
Joly 38. (36 54 South Tant Face Weſt 
Endeavour River _— Eaſt 
Lat. 15 268. „ a —4 
214 W. 35 14 T a 
ng 314 ANV 172 12 Wen 
36 o Eaſt 
41 Weſt 
Mean 36 © | 
0 James Cock. 


ae on the Tides at K. Georges Iſland. 


Day of. Time of low Time of high}Height [The moon paſſes The moon patfes 
the caon'h mo on lof tides'the merid. above the merid. below 
| | | the hor.zon the horizon 
1769 5 1 M Inches H M 1 NM 
June 46 O A. M. Noon 91 o 36 P. M. 
8 $Þ o A. M Noon | 2 1 40 P. M. 
JJ ͤ 2 40 . M. | 
78 o A. M.] 1 45 P. M. 93 34 P. M. 
E 41 A. M.“ 2 10 P. M.] 814 25 P. M. 
9 8 42 A. M.] 3 15 P. M.] 945 12 P. M. 
10 4 OP. u 815 57 P. M. 
12 15 of. M. 7 23 FP. M. _ 
14 7 41 A.M. 8 25 A.M. 
17 8 40 A. M. 1 16 P.M 94 to 50 A.M. 
18 8 50% A.M.1t 40 A. M.] 10 11 38 A. M. 
19 8 10 A. M.] o 15 P. M. 9g o 27 A. M. 
20 8 o A. M. o 30 P. M.) 
later ſtands water ſtands | 2 p. M 
at 5 inches at 14 inches 9 | 1 20 F. u. 
on mark yon mar F — 


Obſervation: 


rats | 


Obſervations on the Tides: at K. George's Iſland. 


Day of | Time of low [Time of highſHeight [The moon paſſes The moon paſſes 
the month water water of tidesſthe merid. above the merid. below 
| | the horizon | the horizon 

29 H M H M Inches 80 M 1 * 
une 21 o A, M. | 
Ma 14 2 „ & Þ. M. 
22 18 30 A. M. 1 | 
water at ; in 1 --..} 2 $0 F. 
25 [10 15 A. M. I 5 8 P.M. 
27 5 7 o A. M4 127 6 19 A. = 
| 28 7 ; 
July 2 [6 30 A. M Noon | {11 13 A.M. 
3 6 30 A. M. zo P. MJ) | > 
water at | water at fpio|o 15 P. N. 
| 3 inches 13 inches | 
4 7 15. A. Mi o F. u] . „ 
| water at | water at f 10 [1 13 P. M.. 
JJ Fi on nn, 
"ch w&M 2 7 P. M. 
Twas. ++ „„ 
z inches | . 


Hence the mean height of the ſides i is about 10 Inches and the greateſt 
height ſcarcely exceeds one foot, in the middle of this wide. Extended 
ocean; which falls far ſhort of what might have been expected from phy- 
ical principles. The cauſe of this remarkable difference deſerves farther 


inquiry. The time of high water alſo appears to preceds the moon's 


paſſing the meridian by 45 minutes at a medium, and the tine of low 
water to precede the fame, by it 31'. But the mean difference of high 


and low water, ſhould be 6 127, which ſubtrafted from 6 31“, leaves 


Ob 19“, by which the time of high water ſhould precede the moon's 
paſting the meridian ; the mean of this apd oh 45“ is 32', by which the 
time of high water precedes the moon's paſling the meridian, by a 


medium of all the obſervations. The times of bigh and ar:d low water 


ſeem io be ſubje& to great irregularity on particular days ; ; no doubt 
owing to the ſmall riſe of the water, and the ſmallneſs of its force in 
conſequence, which renders it more liable to be diſturbed by the action 
of che winds and other cauſes: part of the irregularity may be attributed 


to the difficulty of oblerving . the time of the flood or ebb, With any 
degree of certainty. N. M. | 


N. B. The iſland here named King George's Iſland, is called by the 
natives Ota-heite, by which name it will bencefor:h be calle 'd, the rame 
ct K. George's land ha g been given before to another iſland in la. 


14 S. 0ilcovercd by Commcdo:e BY ron. 


„% Mr. Green having died ar lea in the paſſage home from Batavia, 
all the aſtronomical and ocher ol, ſerbations were parily arranged by C apt. 


Cook, aud partly by the Aſtronomer Royal, from the original manulcrives, 
and calculated by the latter. 


-- 


Ys 
49 « 
© 


——ü— — —. — 
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Read November 21, 1771. 


XLIV. Variation of the Compaſs, as obſerved on board 
the Endeavour Bark, in a Voyage round the World 
Communicated by Lieut. James Cook, Commander 


of the ſaid Bark. 


N, B. THE day of the month is noted according to the nautical account, 
which thereſore in all the obſervations noted P. M. is one day . 
warder than the civil account, The latitude ia is deduced from 
the laſt preceding meridian altitude of the ſun; and the longitude 
in is corrected by the laſt obſervations of the diſtances of the 
moon from the ſun ang ſtars. 


Time 4 Lat. i in | Long. i in | Variation Remarks 
North | Welt How found | Means | 
| 1768 | 5 Weſt from „ — 
Greenwich 3 5 
Auguſt 8 Eneliſh Channel 23 oW.,|) 
3 C. Fineſtre S8. by 2 l. A5 „ 
September «| W. 6 leagues | pr. Azimuths [18 42 
6] 42 1| 9 Fo W. pr. Azimuths 21 40 
-:".; of qo 20180 13 for. Azimuths [2r 4 | 
5 ol 37 4071 34 pr. Azimuths 19 50 | \ From the Down: 
P. M. | 0 36 400/11 58 fbr. Azimuths 21 19 wo Madeira 
&A.M.-j * 35 4oli3 4 |pr. Amplitudes 20 39 
„ E | pr. Azimuths g 15 | 
P. K! D Fee 1 
A. = _ pr. Azim. & 3 
| 34 4 Pr. Amplicudes | 27 IF | - Theſe are taken 
Funchal iſland of Madeira | nm Dr. Heber- 
32 33 33110 49 WI EL dg adn 
20fFunchal iſland of Madeira IPT Azimuths 16 30 wm mo 
N. 76 E. ditt, 19 leag. | 
2 2 Palvages S. dift, 9 or 10 leag. pr. Azimuths '17 50 


Time 


i | 
Time [Lat. in | Lon, in |. 
3 3 
1768 North] Weſt 
September 
23129 40 |15 30 
P. M. Do, 
A. M. 129 7 |I5 50 
J | [Pico Teneriff N. 18 E. 
mY. P. . Diſtance 140 ths 
24 A. M. |26 50 / 12 
25 P. M. 25 20 8 50 
"of 1 20 56 [20 40 
IP. M 19 33 ſo 50 
29 P. Mͤ. 18 38 1 8 
October 
1 I. Mus 40 [22 © 
4 Fa $3. 
. dy another Compaſs 
3 12 24 22 22 
4 F. M. i $3 22 0 
6 A. M. 9 45 as 30 
8 15% 9 42 22 19 
; A. Ma.] 8 46 22 4 
P. M.] 8 12 [22 4 
A. M. 8 6 on 33 
160 „M. | 7-48-122 13 
13 „. 1 713 122 33 
16 P.M.|6 50 23 46 
21 43 4 26 30 
9 
22 A. M. 2 0 27 55 
4 
IT” MO I3 * 


| 


Tt! 


Variation 54 
. — Remarks 
How found | Means 
0 | | 
"117 30 W. Found by taking 
103 = me abc. 
| before and after- 
pr. Amplitudes 18 30 [ noon. 
pr. Azimuths 16 30 |Paſſage to Rio de 
pr. Azimuths 16 434 eite. 
l pr. Amplicudes 15 46 | 
— 4 
pr. Amplitudes 15 1 
pr. Sev. Azim. 12 46 
| 7 Ditto 12 43 
pr. Azimuths 12 33 
( 1 
Ditto 10 37 | 
Ditto „„ 
Ditto 11 40 
Amplitudes 300 
5 Hp ' 
pr. Azimuths \ | 3 t 
pr. Amp. 5 59] "OM | | 
pr. S. Az. 6 21| 8 52 | Towards Rio | 
Ditto 1 9 © Janeiro. 
Ditto 8 I2 | g 0 
D. 7 47 ) . 
Ditto 8 23 1 
** 0.203 
pr. Amplitudes | 7 48 | 
. 
pr. Sev. Azim. 8 39 | 
- Dico. 18 $4: 
Ditto S 40. 
Ditto 4 2-1 
| Auplitudes } 
2} 7 > Ry 
pr. Azimuths 3 
| 321 
pr. Am. 2 16 
pr. Azimuths 2 244 
Ditto 2 33 


Time 
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3t 


4. th | | Variation | 
Time Lat. in Lon. inſ— —— Remarks 
as How found 8 Means 
1768 | 
Cen 17 3*-.7 EY 
South | Weſt 
27 A.M. | 2 36 6 | Dit 2 48W 
29 P. M. 3 59 32 30 Ditto 2 25 
30 P. M. 5 46 32 48 pr. Sev, Azim. | 13 
F. M.17 90133 4 Ditto 0 3g | 
November | Ho 
£4 4: RS. TE. to#& | 
A. M. 9 22 33 16 Ditto 0 18 | 
2 P.M. 10 3133 © Ditto | 0 34 E. 
3. F. M. a 27 133 oj Dee 60 
4 P. M. 15 25 33 40 | Ditto E 
7 P. M. 18 30 30 10 Ditto 14 44 
8 * M. 20 4 [37 18 Ditto 5 26 [In foundings off 
LA. M. [21 16 [37 5o | Ditto 7 52 _—_— N 
12 P. M. cape Forio W. N. W. did. 12 leagues 6 40 N 
| Entrance Rio de Janeiro 5 „ 
SY; P. M {wx W. diſt. 5 leagues | 3-0 
December | * N | 
1 ſ fs ® 25 44 [41 i lpr. Amplitudes 18 40 [Paſſage to Terra dell 
'*LA.M. 25 © [41 20 pr. Sev. Azim. | 8 23 Fuego. 
13 P.M. 26 34 41 33 Ditto 8 23 
16 P. M. 30 20 41 49 Bases 9 36 
18 P.M. 3 30 % 48 | Ditto g 3 
19 P. M. 32 54 43 38 | Amplitudes [11 3 
20 P. M. 34 34 [5 38 pr. Sev. Azim. [13 44 
i 5 Azim. 15 115 1 
1 1? 9100-35 | Amp. 15 1 5 
: A. M 37 8 [49 1 pr. AmplitudeJ [16 1 
1 | | 1 | Þh Az. 1802 . 
230 M. 37 8 49 98 {is 18 + Is 45 
A.M. 36 46 [49 2 pr. Amplitude 15 30 
IS, | i De. 16 125 | 
29 P. M. 41 49 56 25 Pr. Azimuth 16 22 In ſoundings off the 
| * 19 32)| coaſt of South A- 
_ 3 pt. De. 18 441 I merica, 
31 P. M. 42 40 [60 25 pr. Ample þ 18 36 
— | | 18 22 


Time 
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1 | Variation | 
Time Lat. in Lon. in — — — (- Remarks 
How found | Mean 
1769 | 1 . 
January | „ F 
South | Weſt 55 
5 | pr. Am. 20 ol. zy 
F P. N. " 42 60 51 ; ag jou „10 451 | 
9 P.M. 51 3o | 63 3oſpr. Several Az. 22 24 |} 
10 P. M. 52 40 | 65 20 Ditto mr $74 
it A.M. 54 o | 67 30 Ditto 1 
I 0 leag. from Terra del Feugo J *3 3 | 
21 A.M. _ le Mare Ditto "Bs 9.1 
22 A. M. 56 7 | 65 45|per Several Az. Bs . 
| (Near ſome ifle 3 | 1 
"41 on We cnt off 7. affected by the 
24 55 4 Termdel Fange 8 * theſe obs 
N E. of C. Horne, | t — TI 
25 A. . 55 40 (2. les“ pr. Amp. 21 16 | Paſſage from Cape 
38 P.M. [55 o| bg. ger. everal Az. [22 o tes we 
30 P. M. 60 10 | 74 26] Ditto 127 9 [I manyazim.theſea 
February "6 . : || © calm and ſmooth. 
1 P.M. 59 23 76 45 Ditto . | 
3 FP. M. 58 3þ 80 58 Ditto 24 : & 
13 Ff. M. 49 13| 89 36 Ditto 7 0: 
: _ M. 48 56 | gt 27 Ditto 1220 | 
5A M. 48 10 92 0 Ditto 10 
21 A.M. 44 39 [103 of Ditto 1 
23 P.. 39 43 j105 52 Hp $46 1 
' pr. Amp. 2 5 
27 A.M. 39 43 e eee 40 2 201 [ 
March | -- „ 
4 1 36 49 [175 54 Dives 2 * | 2 20 | 
8 P. M. 37 8 16 8|pr. Several Az. | 3 13 1 a 
9 P. M. 37 24 [117 4 Ditto 4 41 | Home . d. 
10 P. M. 35 30 [119 3o Ditto 1 42 | | hitce 
11 Ditto 34 © [121 0 Ditto 1 
12 Ditto 32 40 [123 of Ditto . 
n * M. 31 20 124 i Amplitudes -4 20. [ 
3lA M. 30 56 [125 20ſpr. Azimuths { 3 © | 
Vol. LXI. Iii Time 


— 


- 
- = — - — — — — 5 — — — _ 
- 2 12 #4 - 
* . 4 
- n — — 1 © - - nl. A. * 4 
% . 3 . os . ? * bs = WV 
* 9 1 . ; 7 Lou 4 
* 3 GT; 2 9 * N 3 3 
6 — 
= = 
2 — 


.. Ae ""JIEY ra 


— 0 


= 
K . Mc.cac. 
2 
— — N - 
- ” 4 


y . 
i 
! 
3 
| | 
- . * 
N 
: , 
4 £ 
, »\ 32 : 
n 1 4 
* * 1 


27 Ditto 


4 
Lat. in 


Lon. in 
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Variation 


| 


How found © 


1 


2 
EE 
=SS 8 


c rep > oo 
PESSES 


24 A. M. 
30 Ditto 
September 


. 


13 Ditto 


* 


Ditto 


Ditto 
Ditto 


Azimuth 
Amplitudes 


Ditto 5 


Ditto 
Ditto 
Ditto 


Several Azim. 


Meridian line 


Azimuths 


Amplitude 


Ditto 
Ditto 
Ditto 


pr. Several Az. 
Ditto 
Amplitude 
Ditto. 
Ditto 
Ditto 


Ditto 
Ditto 
Ditto 


Ditto 


pr. 21 Azimuths 
Ditto 


— Azimuths | 


Amplit. 3 2 
Pr. Azim. 3 43 2 


pr. Several Az. 


GMG + a0 
n Þ w 


ee. 


Ditto 


— 


Remarks 


. — —Aää— 3 é 


"On ſhore at Fort 


II Venus by four of 


Dr.Kaight'scom- 

| paſſes, which 
appeared to be all 

good. 

F rom the Society 


Iles to New Zeland. 


Time 


1769 
September 
P. M. 
19 LA. M. 
25 P. M. | 
October 
3 
4 P. M. 


boy 
LA. M. 
7 F. M. 
<4 P. M. 


A. M. |}; 
% LS | 


9 ; 
25 


28 


December 


P.M. 


A. M. 


m1 


January 
6 A.M. 
1 


14 


1 * | 


Fay 
11 A.M. 
1 


26 | [| 


P. M. 


Lat. in 


14 Ditto 


ö 
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{ Variation | 
Lon. ii — Remarks 
How found Means 
6 3 NS 
; | | 
© 8 5 1 
159 421pr. Augltetce | 8 36 E. 
159 25|pr. Sev. Azim. | 8 29 
163 40 Ditto 10 48 
173 46 Ditto | [13 22 
174 46] Ditto 12 48 
| Ditto 12 50 
79 o. Amplit. 12 48 ** 59 
180 9 1 Ditto ſi4 2 
Azim. 15 +] 5 Ila fight of the Eaſt 
mg 3 PR - 5 * 42 1 New Zeland. 
1182. 30 Azimuths 14 10 7 _ of New 
1182 of Ditto fon bt IT 
| nn 21, SL 0- 
$ 184 12 Several Azim. 11 9 5 On ſhore in Mer- 
.] 185 15 Ditto 112 40 cury Bay, N. W. 
| Ditto | Amplitudes | 3 UE _— 
1185 30)or. Azimuths II 45 1 
185 30|pr. Amplitude [12 5117 | 
4 Azim. | 1 
86 amel 15 4 | hq 7 
186 45 Amplitude 112 20 | Zens 
188 oſSeveral Azim. "= - 
| "I | 
188 0 Ditto 
185 ; Ditto 
! Ditto Ditto 
Ditto pr. Amplitudes 
186 of Azimuths 
® 3 cpr. Amplitudes 
184 of Ditto 
18 Azim. 15 8 
14 150 amp. 15 0 
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br. Azimuths / | 


| | | Variation | 
Time Cat. in Lon. in — 1 Remarks 
- | How found | Means Pe 
| | | 
1770 | 
pare „„ 335 
South 3 | 
Ditto 14 32 14 
3 186 30 Ditto 50 76 14 24 E. | 
18 Ditto [45 © [186 15 pr. Amplitudes 15 36 || 
March | | | | 1 5 
1 P.M. 4 34187 30 pr. Azimuths 16 34 Eat cout 
4 A. M., 46 30 189 0 Ditto 1 
13 M. 46 54 01 of Amplitude [15 10 
71A. M. 447 © Ditto pr. Azimuths 118 56 || 
9 P.M. 47 12 191 30|pr. Amplitudes [16 29 |) 
15 P.M. [45 o [192 30 Ditto figs 2 |, 
10 Ditto [44 27 [191 15]pr. Azimuths {13 48 = coaſt. 
25 A. M. 40 30 186 ofpr. * V 
„ It 
7 P. M. 15 19 40 everal Azim. 13 50 
8 P. M. 37 40 [197 4 R ar 5 13 56 
4 Heel. 11 * Is 
0 A.M. 38 45 202 23 N 11 25 fr 222 [1 Between New 
a” 3 Amplitude B 
oh M. 39 15 203 40 Azimuth | [2 25. | | Holland. 
I A. M. j39 22 04 of Ditto 2 29 || 
14 P. M. 39 24 204 4 Amplitude 11 28 | 
A. M. 39 23 204 15]Azimuth 11 30 | 
| | | | 9 we 
20 A.M. 37 o [210 of Ditto 10 40 [cut of New South 
21 P.M. 36 35 [210 of Ditto {io 42 | Wales on the Eat 
22 A.M, 35 35 209 23] Ditto. 9 50 | coaſt of New Hol- 
24 Ditto 35 35 209. of Ditto V', _ 
1 M. 35 18 209 mn 1585 0-138 | 
* "I . 
FJ | A. M. 34 © 208 50 A zin. 2 9 212 
26 3 M. 34 18 208 408everal Azim. | 8 48 
lay. | E 
212 M. zz 50 208 370 Ditto 5 
7A. M. 33 22 208 20/D'. with needles 7 56 Mean of all the 
8 P. M. | Ditto Ditto | Azimuths 8 25 oonpaſes. 
= 33 13 [207 20 Date 18: 1 
It A. M. 32 40 206 36[2r. d'. and Amp.] 9 10 | 
18 26 20 206 46fpr. Azimuths 8 40 
CP. M. [25 34 206 45 Ditto +" Wa; 
In 4. Jos 24 ſ2c6 nnn 
| 7 


Time 
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| | | Variation 
Time Lat. in Lon. in — — Remarks 
1 How found Means 
$7750. -| | | | 
May 88 / 9 / * I 
: South - "Il 
20 P.M. 25 12 | pr. Azimuth 8 46 E. 
[7 M. 24 34 30% 40|pr. Amplitude |8 3 
2 K. NX. 24 25 208 of Azimuths [7 50 
26 P. M. 23 24 209 10 Ditto 7 28 
June . 1 | 
3 A.M. 20 20 [211 2o] Ditto (6 57 
5 A.M. 19 18 212 300 Amplitude 5 35 
6 A. M. 19 4 [212 50 anos 16 31- 
$4 M. 19 © 213 15] Amplitude [5 25 
71A. M. 18 52 [213 35] Ditto 5 o 
9 A.M. 16 59 [213 55 ä 4 53 
Auguſt 3 | 1 
22 P. M. 10 36 219 8 mplitude 2 54 trait between New 
4 A.M. [ro 1 220 45] Ditto 2 = e 
en Div Fm j- 
A 5 ff 
2 P. M. 7 39 222 40 Ditto 2 34 [Coaſt of N. Guinea, 
3 Ditto | 7 2 [222 30 Ditto [2 4 =_ _ 
4 P. M. 6 18 222 © Os Ditto 12 30 Between N. Gui- 
9 P. M. 9 36 232 13 = 6 I * 83 W. | e 
io A.M. | 9 50 232 57 Ditto ſo 2 F 
Di : 335% Amp. Y 10 | 5 Ft | Eaſt coaſt of Ti- 
12 Ditto 9 40 [235 450 Azim. x 27 11> 181 mor. 
14 Ditto 9 50 235 45 Amp. and Azim.|2 4 | 
17 P. M. 10 8 236 of Amplitude I 49 |10and of Savre. 
24 Ditto 11 10 [241 3oſpr. Several Azim.|2 44 | South coaſt of 
27 Ditto 11 10 240 50 Ditto 3 10 [| f Java. 
1771 4 „ 5 
. 3 | 
0 256 32 Ditto 2 51 : 
February | | 
P. M. [15 52 264 36 Ditto 2 56 
P. M. 18 34 274 50 Ditto 3 24 | 
14 P. M. [21 56 1287 100 Ditto 0 


Time 


1 


* 
— ” = t - — —— — 
2 —_— - — — — 
7 — — — Lan — Yn OT; — — 


K ROS 


— 


„ — 
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| | | Variation 
Time Lat. in Lon. in} — . —— Remarks 
How found | Means | 
— | — — N .. | | 8 
1 | | | | 
February | SS * ä 
South | Weſt | | 
17 P. M. 23 20 297 18|pr.Several Azim.| o 20W. 
20 P. M. 24 57 304 31 Ditto 12 15 85 
23 P. M. 26 59 [311 28ſpr. Amplitude 7 30 LIES 
by M. 27 55 314 cor. Azimuth [24 20 —— 25 
251 A. M. 28 40 316  ofpr. Amplitude [24 o || 
26 P. M. 28 54 [316 30 Azimuths 26 10 
March | | | 5 | | [ 
4 P. M. 31 os 8 3 1 „ 
8 A. M. 34 20 333 . Azim. 28 33 28 19 5 
io FP. M. 35 40 337 i0r. Amplitude [24 o || 
12 P. M. 34 54 [339 Ditto 22 % 
llable Bay, Cape of Good Hope. 20 30 68 
April [ | 1 * 5 4 
„. M. 27 12 1349 30 Amplitude 17 40 [From the Cape 
231 A. M. 26 34 250 32] Azimuth 18 3 : 11 a 
„P. M. 26 12 350 46] Amplitude {17 — 3 
24 A. M. 25 26 [351 160Amp. and Azim. 17 30 
2 F. NM. 19 50 [357 of Azimuth 140 
29 Ditto 18 30 [359 6 Ditto 1 
May | 5: e I 
4g: AM. {ac:'25 1] 7 of Daw [13 ie 
7 Ditto 12 30 9 45 Ditto 12 co | 
9 P. M. 10 24 12 O Ditto and Amp.] 1100 
13 A. M. 3 18 17 46} Azimuth 10 0 } 
19 Ditto | 4 20 | 21 51] Amplitude | 7 40 | 
23 Ditto | 7 40 | 26 o Azimuth oa 1 
26 Ditto 10 38 | 29 224 Ditto > 
31 _ 18 25 | 35 4 Ditto $081 
une j 
1 A.M. 20 © | 36 30 | 6 40 
2 Ditto |21 4| 38 © Ditto * 2 
4 Ditto 23 30 40 © Ditto [4 30 
| | Ampl. 1 | 
6 Ditto E240 | 43 18] Azim. 4 2 5 342 
7 Time 


1 
= i 


Do 
> 
< 


E 
* 
= 8&8 


* 
E 
E 


8 
* 


reer 


| * 

— — 
9 2 2 
E 


4311 


| 


* 
44 15 
45 14 
45 
664 53 


18 38 


| Weſt 
43 43 


43 42 


44 25 


39 0 


38 0 
17 16 


16 18 


$2] 


2 


Ditto 
40 20 


3⁰ mo 45 | 2 Amplitudes 


l g 37 20 Amplitudes 


20 Azimuths 
Ditto 
Amp. 7 3 
Azim. 7 30 
Ampl. 9 18 | 
Azim. 9 — 
Amplitude 
 Azimuths 
Azim. and Amp. 
Ampl. 8 1 5 ] 
Azim. 8 14 © 
rode, | 
Azimuth 
Azim, 14 13 | 
Ampl. 14 18 
Amplitude 
Azimuth 
Ditto 


Azimuths 
Ditto. 

K 

15 Azimuths Wa 


12 Azimuths J 


. 


| 


3 Variation 
Lat. in Lon. in 
* frnnd | Means 
| O * 0 7 | | o 7 
: 


Amplitude 2: 


Extiact 


. — 
— ———— RES 


LY 
2 * ** n = 2 > 4 
; = . tk” Ther no or. —_— : 
SS m— 5 — —— we * _ 7 0 T - \ = 
=> s N. RY © a — & — 4 . = r 
1 


« — I” - d. 1 1 


_— 
— — — = => eo» 
"rg re . —U— — — o 
* * 5 a 3 
bi 


a A - 
7. #57 «0-40 th 
ny 


a ” : — - 5 PERF 
= — rr ** 
-< Q 1 5 — 2 1 ©% l 
S FO 25 CI ode 1.4% 
by > ts ” 2B — 0 — — 2 — . , 
* 2 * — 82 — III —_ 
—— — - LY —_— RT 
a PUR 8 1 20 rr „ 


os — — —— — — P ASE EEE a 4 a 
— — * — — ” - 
* 8 9 . 5 
r — a — ——. 2 — 
4 tb. A 
— - 4a n — .- 
PIX + —_— - * 
4 — ** ww 7 * 
- »» - 2 « 
” - — oy » y. Þ « 
b. 4 
* — Hf „ - * 
— < 4 W 


. PW ———  — — 
Y . 


F 
{ 
[ oY 


9 yo * — * — — — — 


r 


— 


8 — 


rr 
R 22912 


obſervations gives 36* 48” 53“ South, the latitude of the place of 
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Extract from Capt. Cook's Journal. 


Nov. 9 At 8 A. M. Mr. Green and I went on ſhore, to obſerve the 
1771 Tranſit of Mercury, which came on at 7 20“ 58“ apparent 
time, and was obſerved by Mr. Green alone; 1 at this time 
was taking the Sun's altitude in order to aſcertain the 

am e 


Mr. Green J Internal contact 
| 1 External contact A 


C. Cook | Internal contact 
External contact 


Lat. edlarved at noon 36* 48* 28”, the mean of this and yeſterday 


obſervation. The variation, of the compaſs was found to be 11* 9 


* Theſe obſervations were made by the help of a Graham's watch 
with a ſecond hand; corrected by obſerved altitudes of the Sun. 


XLV. Tranſuus 
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XLV. Tranſitus Veneris & Mercurii in 
eorum Exitu e Diſco Solis, 4 Menfis 
Junii 10m Novembris, 1769, ob- 
2 Communicated by Capt. James 


Read Nor. 21, INSTRUMENT A quz obſervandis 
77 T hiſce phænomenis utriſque deſtinave- 
ram, erant ſequentia: Borologium nempè Aſtrono- 
micum a Domino Shelton fabrefactum, ſed pendulo 
& anchora Domini Graham inſtructum: quadrans 
porrò aſtronomicus, cujus radius eſt 24 pedum, a 
Domino Dollnd confectus: teleſcopium denique 
Gregorianum trium pedum, micrometro objectivo five 
heliometro inſtructum, atque ab eodem confectum, 
quod maxime excellit. ee =: 
Quad ad pendulum ſupradictum, quo fere per 
ſeptennium uſus ſum, motus ejus oſcillatorius, qui 
motum ſolis medium exactè ſequitur & indicat, 
quemque per plures altitudines æquales ſolis & 
fixarum, ante & poſt habitam obſervationem denuò 
examinavi, in metiendis minutis ſecundis vere 
500x010. eſt, et in eo ita uniformiter procedit, ut ab 
uno ſolſtitio ad alterum vix tribus ſecundis ab illo 
recedat. N 


Vor. LII. Kkk Quadrantem 


4340 

Quadrantem porrò probe examinatum, qui in 
ejuſmodi quoque obſervationibus magni momenti eff, 
& ab aſtronomis vulgo applicari ſolet, huic ipſæ obſer- 
vationi eum in finem deſtinaveram, ut in horologio 
differentiam temporis elapſi inter mutuos limborum 
ſolis & planetarum contactus ad fila ſerica, in com- 
muni vitrorum foco tenſa, habere atque eo ipſo differ - 
entiam altitudinis & azimuthi inter ſolis & planetarum 
eentra determinare poſſem; obfervato enim tem- 
pore elapſo inter contactum limbi ſolis & planetæ ad 
unum idemque filum, concluditur inde differentia 
altitudinis eorum, ſi nempe fuerit filum horizontale; 
differentia vero azimuthi inter utrumque eodem modo 
concludetur, ſi filum fuerit verticale. Denique ex 
obſervata ejuſmodi differentia altitudinis & azimuthi 
inter centra ſolis & ee ipſam quoque differen- 
tiam longitudinis & latitudinis inter utrumque, tem- 
pore obſervationis habitæ, deducere licet. - 


Sic equidem methodo predic fitum & motum 
Veneris ac Mercurii, non tam in diſco Solis, quam in 
ipſa eorum orbita, ope quadrantis determinare ſtudui. 
Iud ipſum vero præprimis ope micrometri objectivi 
efficiendum putavi, ut nimirum diſtantias planetæ a 
proximo limbo Solis in ejus diſco ſucceſſive metiri 
poſſem; a quo elemento cætera pendent :. quam qui- 
dem. methodum pre ceteris exactam przferendam 

e 3% 
Interim eventus ſpem fruſtravit; vota & conamina 
in utroque caſu irrita fuere, neque unicam ejuſmodi 
five Veneris five Mercurii obſervationem in eorum 
tranſitu obtinere potui 3 cœlum namque minus ſere- 
num jam ab exoriente Sole ad horam uſque octavam 
(in tranſitu Veneris) mutabilem valde faciem præ- 
FIT 8 bebat, 


bebat, et aliquando nubibus prorſus obductum erat: 
ſed faciem brevi poſt mutavit, Soliſque imaginem, 
quæ antea vix per aliquot minuta diſtinctè videri po- 
terat, nunc ad finem uſque Phænomeni pleno quali 
jubare conſpiciendam dedit. 


__Ctwlo ita favente, exitum Veneris & h Solis, 
teleſcopio ſupra dicto, clarè, diſtinctè, nec minus 
accurate, hunc in modum obſervari: 


1 Contactus interior ſive initium exitus 8 a 
ante me.) - videbatur S 30 13 
ridiem { Contactus exterior five exitus totalis viſus 8 48 31 


Eadem cc li facie ſerenà, eodemque ſucceſſu exitum 
quoque Mercurii obſervare licuit : nempe 


10 No- 
vembris 1 erte ſive initium exitus 


videbatur 
* "Sg ſcorn exterior five exitus totalis viſus 7 5 3 
Tempora in utroque tranſitu hic notata, ubique 
tempus verum indicant. Cæterùm plura de his 
videantur in Actis Societatis Scientiarum ny; que 
Harlemi floret{ a}. 

Situm geographicum obſervatorii non ita pridem 
exſtructi, five ejus /atitudinem & longituainem, exactè 
(al fallor) determinavi. 

Prior five Elevatio Poli Antarctici in illo, 
plures altitudines Solis meridianas & quidem Cn 
ales, nec non fixarum aliquot, determinata quam 
proxime accedit ad 60 10“. 
Poſterior autem, five differentia meridianorum hoc 
inter & Regium obſervatorium Pariſienſe, per aliquot 
immerſiones & emerſiones primi ſatellitis Jovis, per 
eclipſes binas lunares, atque per occultationem fixæ à 


fo] Vol, XII. A. 1770. p · 123. | 
K kk 2 Luna, 
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Luna, determinata, inventa fuit 104" 30/, five in 
6 58. 
Obſervationes eum in finem habitas, nondum 


quidem in Europam tranſmiſi, brevi autem & infra 


paucos dies ad Societatem Batavam, volente Deo, 


tranſmittentur. 


Batavize, in Obſervatotio ] ag Decembris 
tecens exſtructo. 1770. 


Johan Maurits Mohr, 


V. D. M. Senior, & Societatis Scientiarum 
Batavo-Harlemenſis Membrum. 


Received 


1471] 


Received December 5, 1771. 


XLVI. Keplers Method of computing the 
Moon's Parallaxes in Solar Eclifſes, de- 
monſtrated and extended to all De grees of 
the Moon's Latitude, as alſo to & aſſign- 
ing the Moon's correſpondent apparent 
Diameter, together with a conciſe Appli- 
cation of this Form of Calculation to thoſe 
Eclipſes; by the late H. Pemberton, M. D. 


F. R. S. Communicated by Matthew Raper, 
E: F. ä 


Read Dec. 5, HE calculation of ſolar eclipſes 
. | having been generally reputed a very 
operoſe procels, from the repeated computations 
| required of the moon's parallaxes by their continually 
varying during the progreſs of the eclipſe, I was 
once induced to confider Kepler's compendium for 
performing this, delivered in his Rudolphine tables, of 
which he had given a demonſtration in his treatiſe 


entitled fronomie pars optica, But this demon- 


ſtration is perplext, and the method itſelf wants cor- 
rection, to render it perfect. Both theſe defects I 


endeayoured to ſupply by the following Propotitogs, 
27 
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by which may be determined with ſufficicnt exactneſs 
the moon's apparent latitude, not only in eclipſes, but 
in all diſtances of the moon from the ecliptic. 

But to theſe propoſitions I ſhall here premiſe the 
method I have generally uſed for computing the 
nonageſime degree, and its diſtance from the zenith; 
this form of calculation not being encumbered with 
| * diverſity from the difference of caſes, 


LEMM A. 


To find the nonageſime, or goth degree of the 
ecliptic from the horizon, and its diſtance from the 
_ zenith, the latitude of the place, and the point of the 
equinoctial on the meridian being given. 

In Tas. XV. Fig. 1. 2. 3. 4. let A B be the equi- 
noctial, A C the ecliptic, D the zenith, DE the meri- 
dian, and DF perpendicular to the ecliptic, whereby F 
is the nonageſime degree, and DF the diſtance of that 
point from the zenith. Then from D E, the latitude 
of the place, and A E the diſtance of the meridian 
from Aries, the arch of the ecliptic AF, and the 
perpendicular D F may be thus found. 

Let 1 be the pole of the equinoctial, and I the 
pole of the ecliptic. Then A E augmented by 90 
is the meaſure of the angle DI H, or of its comple - 
ment to four right angles: And the ſquare of the ra- 
dius is to the rectangle under the fines D I, I H, as the 
ſquare of the fine of half the angle DI H, or of half 
its complement to four right angles, to the rectangle 
under the radius, and half the exceſs of the cofine of 
the difference between DI and IH, above the coſine 
of D , or the fine of DF, 
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In the next place, the arch A being drawn, in the 
rectangular triangle AED, the radius is to the coſine 
of DE, as the coſine of AE to the coſine of AD; and 
in the rectangular triangle A FD, the coſine of DF is 
to the radius, as the cofine of AD to the cofine of AF ; 
therefore, by equality, the coline of DF is to the 
coſine of DE as the coſine of AE to the cofine of 
AF [a], the arch AF counted according to the 
order of the ſigns being to be taken ſimilar in 
ſpecies to AE: For when AE is leſs than a qua- 
drant (as in fig. 1.), AF will be leſs than a quadrant; 
and when AE ſhall be greater than 1, 2, or 3 qua- 
drants, AF counted according to the order of the 
ſigns, ſhall exceed the fame number of quadrants. 
For, ſince DE and DF are each leſs than quadrants, 
when A E in the triangle DEA is alſo feſs than a 
- quadrant, the hypothenuſe A D is leſs than a quadrant, 
when in the triangle DFA the legs DF and FA 
are fimilar, that is, F A will be leſs than a quadrant; 
(as in fig. 1.) but if AE is greater than a quadrant; 
(as in fig. 2.) that is, diſſimilar to DE, the hypothe- 
nuſe DA will be greater than a quadrant, and the 
arches DF, FA likewiſe diſſimilar, and AF greater 
than a quadrant ; alſo in fig. 3 and 4, the arches AE, 
AF counted from A, in conſequence, will be the 
complements to a circle of the arches AE, AF in-the 
triangles A DE, ADF. 
For an example, let the caſe be taken in Dr. Halley's 8 
aſtronomical tables, where an occultation of the moon 
with a fixed ſtar is propoſes to be computed, the lati- 


ſa] The ſame may be concluded from the ſ. HD being to- 
f. T Das ſ. HID to ſ. IHD. 


tude 


mY — ns. 
— — ——— ůrß ;; — 


— — . 2 * ” — 2 * & > oP, 
1 . N 2 Ka — . © * 2 "= 
- A ox ac; tes 1 0 — — — ag — 2 — 
— 0 : — — * %. ——̃ - \ — 
— o b 
—— oe ei 
| - —ů — — — * * 3 — wy - 


. 


440 


tude of the place being 655. 500. 50, /, and the point 
of the equinoctial culminating 25". 36“ 24% from 


the firſt point of Aries. 


This caſe relates to fig. 1. and the computation will 
ſtand thus, 


For the diſtance of the nonagelime degree * 5 


the zenith, 


Diſtance of E in 1 W e © 


from A, the equinoctial point 25-30-24 | 

Add r 
Gives the angle HID 3 115. 36. 24. L. Sines 
Half HID 57.48. 12 992749 


Hl, the obli quity a the clic 1 9.92749 i 
uſed by Dr. Ralley yr 239 © | 9. 00941 


ID, the complement of the latitude 24. 9.10 | 0.61190 
Natural number correſponding 2.1 1676 5 1 


Its double, to be deducted from ©. "0.23352 Sum, thrice 


the nat. coſine of ID TH (Oe. 40. 10“. ) 0.99993 | rad. deducted 
leaves the nat. coſine of HD (39. 58. o. 9845841 0.70641 | 


1 — 


Therefore DF is 20%: 1 
For the arch AF | ” 
Coſine of DF, or fine of HD (co. aich.) 0.19223 
Coline of the 3 or ſine of ID | 9.6119 
Coſine of AE 9.95510 


Coſine of the long. of the goth deg. ( 54® $6'.24 ) 9.75924 


The arch HD might have been computed by the 


verſed ſine of the angle HID. But I chuſe the me- 
thod above; very few logarithmic tables having the 


logarithmic verſed fines. Sir 


J. Moore, and Sherwin 


have given indeed ſuch tables, but they are imperfect, 
extending only to a quadrant. 


j—— Moreover, 
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Moreover, if a table of natural fines is not at hand, 


the arch AD may be found logarithmically thus la]. 
Take half the ſum of the four firſt lo- 


garithms in the preceding computation gn 53304 
H D, v2. 


Deduct the ſine of half DI@IH 7.76675 
the remainder 11.76689 
This. remainder ſought in the wee}. 


of logarithmic tangents gives the cor- 0 9.99994 
| reſpondent fine - 


This fine deducted from the firſt . 
* 9.53379 


5 TOM: the fine of half HD, that 


PROPOSITION J. 


In fg 5, 6. Let BC A be the ecliptie, E the moon 
appearing in the ecliptic in C, from the place of the 
carth whoſe zenith is Z; B the nonageſime degree, 
the arch Z B being perpendicular to the ecliptic, 
ZE C the circle of altitude; E D the moon's latitude, 
the arch DE being perpendicular to the ecliptic CB; 
and DC the parallax in longitude : then DE is to the 
horizontal parallax, as the fine of 2 B, the diſtance of 
the nonageſime degree from the Veni, or the altitude 
of the pole of the ecliptic, to the radius; alſo DC is 
to the moon's horizontal parallax as ſ. B C X col. 2 B 
to the ſquare of the radius. 
The arch CE is to the moon's horizontal parallax 
as ſ. Z C to radius, and D E is to C E asf. Z B to 
ſ. Z C; whence by equality D E is to the horizontal 
parallax as 1, Z B to the radius. 


la] See Philoſophical Tranſactions, Vol, LI. P. II. 5.927, gab. 
Vor. LXI. rr | Again 
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Again, ſ. ZB is to radius as the tangent of ZB to 
the ſecant of ZB ; therefore DE is to the horizontal 
parallax, as t. of ZB to ſec. ZB: but DC is to DE 


as ſ. BC to t. ZB; whence by equality DC is to the 


horizontal parallax as ſ. BC to the fec. ZB, or as 
ſ. BC x col. LB to the ſquare of the radius. 


COROLLARY. 


If the point 8 be taken go degrees from the: ap- 


parent place of the moon, and the arch SZ be drawn, 
in the ſpherical triangle SBZ, the cf. ZB x cf. BCS, 


that is, cſ. ZB X ſ. BC is equal to rad. Xx cſ. 28: 
therefore DC is to the horizontal parallax as cf. ZS, 


or the fine of the diſtance of $ from the horizon to 
the radius. And if the point S is taken in conle- 
quence of the moon, it will be above the horizon, 


when the nonageſime degree is alſo in conſequence 


of the moon; otherwiſe below. 


PROPOSITION IL 
- Lat G be the apparent place of the moon out of 
the ecliptic in the circle of latitude CK, K being the 
pole of the ecliptic, and H her true place. Then 


Ek, the diſtance of the moon from the circle of her 


apparent latitude, when fhe is ſeen in the ecliptic, is 
equal to HL, her diſtance from the circle of her ap- 
parent latitude, when her apparent place is G. 

It a great circle EHT be drawn through E and H, 
till it meet the circle of the apparent latitude in T, the 
four great circles CZ. OE. OCT ET, interſecting 
each other, the ratio of 1 LC to. CE 1 18 compounded 

2 of 


9 


hh 6003 

of the ratio of ſ. ZG to ſ. GH and of the ratio of 

ſ. SHT to f. ET [a]. But CE and GH being the 

parallaxes in altitude at the reſpective diſtances from 

the zenith ZC, ZG, ſ. ZC is to ſ. CE as ſ. Z to 
_ f. GH: therefore the fine of HT will be equal to the 

fine of ET, and the arches HIT, ET together make a 

ſemicircle ; whence ET is equal to HL. 


COROLLARY. 


The arch KH being drawn, the parallax in lon- 
gitude, when the moon is in H, will be to HL as 
rad, to ſ. KH, or the coſine of the latitude ; and EF, 
or its equal HL, to CD as {. KE to the radius. 
Therefore the moon's parallax in longitude, when in 
H, is to*the parallax in longitude, when ſhe appears 
in the ecliptic, as the fine of KE to the fine of KH, 
that is, as the coſine of the latitude, when the moon 
appears in the ecliptic, to the coſine of her latitude 
mn H. es 


PROPOSITION III 


When the moon appears out of the ecliptic, if her 
latitude is ſmall, the difference of the moon's latitude, 
when the moon appears in the ecliptic under the ſame 
apparent longitude, if both latitudes are on the ſame 
fide of the ecliptic, otherwiſe their ſum, will be to 
the moon's apparent latitude, nearly as the fine of the 
moon's diſtance from the zenith, when appearing in 


le] Prolem. Almag. L. i. c. 12. Menel. Spheric, L. iii. pr. 1. 
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the ecliptic under the fame apparent longitude, to the 


fine of the correſponding apparent diſtance. 


Fig. 6. When the moon appears out of the eclip- 
tic in G, the four great circles CZ, GZ, CT, ET, in- 
terſecting each other as before, the ratio of ſ. CZ to ſ. 
ZE will be compounded of the ratio of ſ. CG to ſ. 


EH, or of CG to EH in theſe ſmall arches, and of 


the ratio of ſ. HT to ſ. GT, which laſt ratio, when 


the latitude is ſmall, and HT near a quadrant, is 


nearly the ratio of equality. Now in the triangle 


EKH the arch EH exceeds the difference of KE and 


KH, that is, the difference of the latitudes, when both 


the latitudes are on the ſame fide of the ecliptic, and 


their ſum, when the latitudes are on the oppoſite ſides. 
But here the exceſs will be inconſiderable. There- 
fore if an arch X be taken, whoſe ſine ſhall be to the 


fine of the difference, or ſum of the latitudes, as ſ. 


_ ZCtoſ. ZE, & ſhall be nearly equal to CG, the * 
parent latitude ! in G. 


COROLLARIES. 


17 the arches DE, BZ be continued to K, the 
ook of the ecliptic, the four great circles CR, a 


DR, BE, will interſect each other, and ſ. BD will 
be to the ſine of BC in the ratio compounded of the 


ratio off. ZE to ſ. ZC, and of f. DK to ſ. ER, the 


leaſt of which ratios, the arch DE being ſmall, and 
DK a quadrant, is nearly the ratio of equality : 
therefore 1. BD is to ſ. BC nearly as ſ. ZE to ſ. ZC 

ſo that ſ. BD will be to ſ. BC nearly as the 1 


of the moon's true latitude, when the appears in G 
from her latitude DE, wherewith ſhe would appear 


4 = in 


» # 
* 
* k 


. 
in the ecliptic, if the points H and E are both on the 
ſame fide of the ecliptic, or as the ſum of thoſe lati- 
tudes, when H and E are on different ſides of the 
ecliptic, to the moon's viſible latitude, 

2. The moon's apparent diameter, is to her hori- 
zontal diameter, as the fine of her apparent diſtance 
from the zenith to the fine of her true diſtance, 
Therefore, when the moon is in C, her apparent 
diameter is to her horizontal eder 2s {. 2 to 
i ZE, and ſ. ZC being to ſ. ZE nearly as ſ. BC to 
{ BD; the moon's apparent diameter in C will be to 
her e diameter nearly as ſ. BC to ſ. BD, 
Again, the ratio of ſ. CG to ſ. EH is compounded 

of the ratio of 1. ZG to ſ. ZH, and of the ratio of 
. CT to f. ET; and is alſo compounded of the ratio 
of ſ. ZC to ſ. ZE, and ef the ratio of ſ. GT to 
ſ. TH; but the fine of ET is equal to the fine of TH, 
the arches ET and TH compoſing a ſemi-circle; alſo 
the fine of CT there differs little from the fine of GT; 
therefore 1. ZG is to ſ. ZH, that is, the moon's appa- 
rent diameter, when in G, to her horizontal diameter, 
nearly as ſ. ZC to f. ZE. or nearly as | BC to 
. BD. 

| In all latitudes of the moon, EH will not 8 
eacced the difference, or ſum of the moon's latitude 
n H, and the l-titude wherewith ſhe would appear 
In the ecliptic. Therefore the ratio of ſ. Z C to 1. ZE 
being compounded of the ratio of ſ. CG to s. EH, 
and of the ratio of ſ. HT to ſ. GT, if X be taken. 
that its fine be to the fine of the difference or fun af 
the latitudes, as ſ. ZC to ZE, ſ. R will be nearly to 
. CG as f. HT to ſ. GT. Hence the difference ot 
CA and . GC will be to ſ. CG Peary as the diſter- 
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ence of ſ. HT and ſ. GT to ſ. GT, HT not ſenſibly 
differing from TL. Now FT and TL together 
make a ſemi-circle, and the ſum of FG and GL is 
twice the difference of TL from a quadrant, and the 
difference between FG and GL equal to twice the 
difference of TG from a quadrant, alſo the difference 
between the fines of TL and TG is equal to the 
difference of the verſed fines of the differences of 


thoſe arches from quadrants ; and moreover the rect- 


angle under the fines of two arches is equal to the 


rectangle under half the radius, and the difference of 
the verſes ſines of the ſum and difference of thoſe 


arches: therefore the difference of the fines of X and 
of CG will be to the ſine of CG as the rectangle 


under the fine of half FG and the fine of half GL to 
the rectangle under half the radius and the fine of 
GT, and in theſe {mall arches the difference of X and 


CG will be to CG nearly as the rectangle under the 
fines of FG and GL to the rectangle under twice 
the radius and the fine of GT, or even twice the 
ſquare of the radius, this difference being to be added 
to X, when the moon's apparent latitude, and that by 


which ſhe would appear in the ecliptic, are on the 


ſame fide of the ecliptic, otherwiſe deducted from X 
for the final correction of the apparent latitude, And 
in the laſt place this correction will be always ſo ſmall 
in quantity, that in computing it CF may be ſafely 


ſubſtituted for GL. 


4. Moreover, the exceſs of the moon's apparent 
diameter, when ſeen in G, above her apparent diame- 
ter in C, bears a leſs proportion to her horizontal 
diameter than the rectangle under the fine of her 

horizontal 
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horizontal parallax, and twice the fine of half the ap- 
parent latitude CG to the ſquare of the radius. 

The fine of CE is to the ſine of ZC as the fine of 
the horizontal parallax to the radius; and CE, the dif- 
ference of ZC and ZE, being very ſmall, the differ- 
ence of the ſines of thoſe arches may be eſteemed 
to bear to the fine of CE, the ratio of the cofine of 
ZC to the radius; and thus the diference of the 
fines of ZC and ZE, will be to the fine of ZC as the 
rectangle under the fe of the horizontal parallax and 
the coline of LC to the ſquare of the radius. And 
in like manner the difference of the fines of ZG and 
ZH, will be to the fine of ZG, as the rectangle under 
the fine of the horizontal parallax and the coſine of 
ZG to the ſquare of the radius. But ſ. ZE is to 
ſ. ZC as the moon's horizontal diameter to her ap- 
parent diameter in C, and ſ. ZH to ſ. ZG as the 
moon's horizontal diameter to her apparent diameter 
in G. Therefore the difference of the apparent 
diameter in G from the apparent diameter in C, is to 
the horizontal diameter, as the rectangle under the 
ſine of the horizontal parallax, and the difference of 
the coſines of ZC and ZG, to the ſquare of the 
radius, But in the triangle CZG, the difterence of 
C and ZG is leſs than the third fide CG : therefore 
the chord of the difference of thoſe arches, and much 
more the difference of their coſines, will be leſs than 
the chord of CG, or twice the fine of half CG. 
Hence the ratio of the augmentation of the apparent 
diameter in G to the apparent diameter in C, will be 
leſs than the rectangle under the ſine of the ee 
tal parallax and twice the ſine of half CG, the appa- 
rent latitude, to the ſquare of the radius. 

. More 
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More accurately, the chord of the difference of ZC 
and Z being to the difference of their coſines, as the 
radius to the coſine of half their ſum, the d: ference of 
the moon's apparent diameters in C and G may be 
conſidered as nearly bearing to the horizontal diameter, 
the ratio of the parallelopipedon, whole altitude is the 
ſine of the horizontal parallax, and baſe the rectangle 
under the chord of CG and the coſine of Z C, to the 
cube of the radius; the coſine of ZC being to the coſine 
of ZB, the diſtance of the nonageſime degree from 
the zenith, as the coſine of BC, the apparent diſtance 
of the moon from the nonageſime degree to the ra- 
dius. But this difference can never be any ſenſible 
Pn 

When the moon is in the longitude of the 
nonageſime degree, the parallax in longitude ceaſes, 
and the apparent latitude is the difference of the 
moon's apparent diſtance from the zenith, and the 


diſtance of the nonageſime degree from the ſame. 


But now ſince DC is to the halve parallax 45 
the rectangle under the ſine of BC, and the coſine of 
Z to the ſquare of the radius; it an arch be taken to 


the horizontal parallax as ſ. BD x cf. ZB to the ſquare 
of the radius, this arch will differ but little from the 


parallax in longitude, and 1s uſed by Kepler as ſuch ; 


| however, it ought to be corrected by adding it to BD, I 


and taking an arch to this in the proportion of the 
ſine of BD thus augmented to the fine ſimply of BD; 
and this laſt arch will be equal to the parallax in 
longitude without ſenſible error. 

Again, DE taken to the horizontal parallax as the 
fine of ZB to the radius, is confidered by Kepler as 


the 
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the moon's parallax of latitude in eclipſes ; but this be- 
ing deducted or added as the caſe requires gives EH, 
which being augmented in the proportion of the fine of 
BD-+DC to the ſine. of BD, gives truly the apparent 
{latitude without ſenſible error, when the latitude is 
ſmall : But, when greater, requires to be corrected by 
adding together the logarithmic fine of the latitude now 
found, the fine of EH and the logarithm of DE, 
the ſum of which is the double of the correction re- 
quired, FR 
| In the laſt place the moon's horizontal diameter 
augmented in the proportion of the fine of BC to 
the fine of BD exhibits the moon's apaprent diameter. 
And here the calculation will proceed thus : 
In the example above choſen for computing the 
nonageſime degree, | 


The moon's longitude is given from Y 62*. 2.38“ 
The longitude of the nonageſime 6. 50.24 
| degree was found above to be 54 S8 
Therefore BD=7. 6. 14T 
3 its fine; | 9.09226 
BZ, as found above, 509.2/.0”. its coſine | 9.80777 
Ihe horizontal parallax in ſeconds 3. 52387 
| 2 „ a1 | 
5 4+25 | 2.4.2 go 
This added to BD gives 7.10.39 o_ — 
JJV 


5 Diff. from the firſt fine | 
This added to the log. of 4. 25”, gives the 
log, of 4. 28”, for the moon's parallax in lon- 
gitude, ſuch as is derived from the parallax in | 
altitude by the parallactic angle, 


4 — 


[ 


Vor. LXI. 2 Mmm _ Again, 
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Again, | 
The fine of ZB. 50“. 2 of? 9. —_ 
Horizontal parallax 55 .41”.=3341 ſeconds 
Their ſum, rejeQting the radius, gives DE =42 40“ 
The moon's latitude 4 50, 18“ 
Their ſum, (EH) the lat. being ſouth, 59. 32 58“ 
6 Its fine 
2 Prom the preceding calculation | | 
Fo, or the apparent latitude, were = 1 
moon's wy ſmall 8. 6 e252 
But the moon's latitude being here 
great, the numbers markt A, B, C, 
being added together, give twice * 


the correction. + 4 
Its half 0 0.12” 


0. a4 


= i "= deducted from Nꝰ C, the 
RM. moon's Jatitude being ſouth, 55.36.1350 | 
| i” _ gives for the apparent lat. a 7 
L 0 Laſtly, be 

| of | From the moon's horizontal b 175 

+: 3 BY parallax her horizontal 2 l . 
11 meter is * wy | 
ET: | The number from the firſt calculation j 
00 The moon's apparent diameter 18564. or 30 562 © 


j — 


Now in ſolar eclipſes the a regular method of 
treating them would be to conſider the viſible way of 
the moon from the ſun, as a line of continued curva- 
ture, which it really is; and as it differs not greatly 
from a ſtreight line, an arch of a circle may ſafely be 
uſed for it. But to form a computation in the ſphere 
upon this principle would require a proceſs ſomewhat 
intricate; but all the particulars uſually inquired into 
in ſolar eclipſes may readily be aſſigned graphically with 
ſcale and compals after this manner. 
Firſt, find the time nearly of the conjunction of the 
lumigaries, without being lolicitous to inveſtigate the 
: time 
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time with exactneſs. To this point of time aſſign in 
ſome crude manner the moon's paralfax in longitude, 
by which a time may eaſily be aſſumed, not very 
diſtant from the viſible conjunction. Fhis may very 
 commodiouſly be performed inſtrumentally by the 
propoſition, with which I ſhall conclude this paper. 
To this point of time compute the place of the ſun 
and moon, alfo for an hour before and after, or rather 
for ſuch an interval of time as may include the whole 
eclipſe, and not too much exceed, of which an eſti- 
mate may eaſily be made by the forementioned pro- 
poſition here ſubjoined. But all theſe places of the 
luminaries may be deduced from the calculation for 
finding the true conjunction, by means of the horary 
motions. In the next place, to each of theſe points 
of time compute the diſtance from the zenith and the 
place in the ecliptic of the nonageſime degree. Then 
from each poſition of the nonageſime degree, compute 
by the method deſcribed, the moon's parallax in lon- 
gitude, her apparent latitude, and apparent diameter. 
Fig. 7. After this, aſſuming upon any ſtraight line, 
as AB, the point C for the ſun, from thence lay down 
for the three points of the ecliptic, for which the pre- 
ceding computations were made, the three diſtances 
CD, CE, CF, which ſhall be the meaſures in ſeconds, 
taken from a ſcale of equal parts ſufficiently large, of 
the diſtances of the moon from the ſun in each, com- 
_ pounded with their reſpective parallaxes in longitude, 
ſo as to repreſent the reſpective apparent diſtances of 
the moon from the ſun in longitude. Upon theſe points 
erect the perpendiculars DG, EH, FI, for the moon's 
correſpondent apparent latitudes, and deſcribe through 
theſe three points thearch of a circle, as repreſenting the 


viſible way of the moon from the ſun during the eclipſe. 
r e 
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and HI, the time ſought for the greater chord may be 
A Alg — HI 
conſidered equal to . 15 5 * the time of 


8 7-3-0 
— Te 
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Then if from C the line C K be drawn from the 
centre of this circle, K will be the place of the moon 
at the greateſt obſcuration. The beſt method for 
aſſigning this point K is to deſcribe the arch of a 
circle to the center C with any interval, whereby it 
may cut the arch GHI, as in N and 0; for the 
point K biſects the intercepted arch NK O. Again, 
if CL, CM be applied from C to the arch I HG, 
each equal to the ſum of the ſemidiameter of the ſun, 
and apparent ſemidiameter of the moon, L will be the 
place of the moon's center at the beginning, and M 


lie ſame at the end of the eclipſe. 


In the laſt place, for finding the time, when the 


moon ſhall be in each of the points L, K, M, mea- 
ſure the chords of the arches HG, H L, HM, HI, 


as not ſenſibly differing from the arches themſelves. 
Then A denoting HL or HM, and B the ſum of GH 


B 


the moon's paſſing from G to H, or from H to I. 
The time for the leſſer chord will be. „ x CH — 


IB N 
x the time above named; and in the laſt PREY the 


time of — moon 8 paſſage between H and K equal 
HK GHw HI 
to IB 7 1 SI > i} x the time ſpecified. 


| This 1 I deduced from Sir Iſaac Newton” 8 


; Differential Method; and in the laſt caſe — or +5 * 


, &c. is to be taken, as K ſhall fall within the 
greater or leſſer of the ks G H, HI: but for the 


moſt part the term may be wholly omitted. : 
If 
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If this method be applied to the occultation of a 
ſtar, the diſtances CD, CE, CF muſt be the paral- 
| laxes in longitude computed according to the firſt of 
the preceding propoſitions united with the reſpective 
diſtances of the moon from the ſtar in longitude, con- 
trated in the proportion of the cofines of the moon's 
latitudes, or at leaſt of the ſtar's latitude to the ra- 
dius. Alſo the moon's apparent latitudes muſt, for the 
moſt part, be corrected by the third corollary of the 
third propoſition, and the apparent diameters, if the 
correction could amount to any ſenſible quantity, by 
the 4th corollary. 1 5 


THE propoſition, I made mention of above for eſti- 


mating the diſtance of the true conjunction from the 
viſible, is this. Fig. 8. In any circle, whoſe diameter 


is AB, let the arch AC meaſure twice the comple- 
ment of the declination of any point in the ecliptic 
CD; in like manner meaſure twice the complement 


of the latitude, and AD, BD being drawn, let DE 
be the verſed fine of the diſtance in right aſcenſion, of 
that point of the ecliptic from the meridian taken to 
a radius equal to the perpendicular let fall from C 


upon the chord AD; then BE will be the fine of the 
diſtance of the point aſſumed in the ecliptic from the 
horizon, to a radius equal to the diameter of the 
circle. _ e . 

Therefore, if the diameter of the circle be the mea- 


ture, upon any ſcale of equal parts, of the moon's ho- 


rizontal parallax, and the point taken in the ecliptic 


be go? diſtant from the moon's apparent longitude; 


the right aſcenſion and declination of this point be- 
ing firſt taken from tables of right aſcenſion and decli- 
nation, 
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nation, BE, found as above, will be the meaſure of 


| the parallax in longitude, as aſſigned i in the Coroll. to 

; Prop. I. and if the point aſſumed in the ecliptic be 
| i= go? diſtant from the moon's true place, BE will ap- 
| -| proach near enough to that parallax for the Pope 
z - intended. 


After the ſame manner may the parallax in longi- 
tude be found for any other time aſſumed. Alſo if 
the arch AC be taken equal to twice the comple- 

ment of the obliquity of the ecliptic, that is, BC 
equal to twice that obliquity, BE will be nearly equal 
to the parallax in latitude, provided DE be taken equal 
to tile verſed fine; te the like ſcale, as before, of the 
1 completnent of the ri ht aſcenſion, of the point of the 
| of ecliptic on tlie wefiin. And thus may be found 
| the fitteſt Interval of time for the three calculations of 
the , &c. I have above propoſed in general 
ah hour; [bit in great eclipſes it would be beſt to aſ- 
ſume this intärval ſomething 'pte; er, and in ſmalt- 
; etlipfes" Ie. „ ole: 45 vin | 
| Moreover theſe conſtru one / may be peefortnett- 
with very little trouble, any ſmall ſector * ſuffi- 
cient for the purpg. 5 
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XLVII. Of Logarithms, by the late William 
Jones, E/q; F. R. S. Communicated by 
John Robertſon, Lib. R. S. 


Read Dec. 57 4 
1771 | and conſtruction of Logarithms, 


was communicated to me many years ſince, by that 


eminent Mathematician the late William Jones, Eſq. 


The familiar manner in which he explains their na- 
ture, and the great art with which he obtains the 
modes of computation, not being exceeded, if 


equaled, by any writer on this ſubject, may claim a 


place in the Philoſophical Tranſactiuns, to be pre- 
ferved among the multitude of excellent papers, of 


which that moſt . work is a late repo- 


. 
Or Locnkrr Is. 


1. . Any number may be expreſſed by ſome ſingle 


power of the ſame radical number. 


For every number whatever is placed ſomewhere 


in a ſcale of the ſeveral powers of ſome radical num- 
ber 7, whoſe indices are m—1, - 2, 1-3, &c. 
where not only the numbers , , , &c. 
are expreſſed ; but alſo any intermediate number * 


is repreſented by 7, with a proper index 2. 
Vor. LXI. 


HE following paper on the nature 
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The index > is called the Logarithm of the num- 
ber x. 


= 7 Hence, to find the logarithm x of any num- 
ber x, 1s only to find what power of the radical 
number 7, in that ſcale, is equal to the number x; 
or to find the index z of the power, in the equation 
. 


3. The properties of logarithms are the ſame with 
the indices of powers; that is, the ſum or difference 
of the logarithms of two numbers, is the logarithm 


of the product or quotient of thoſe numbers. 


And therefore, times the logarithm of any num- 
ber, is the logarithm of the mth power of that number, 


The relation of any number x, and its loga- 
rithm 2 being given; To find the relation of their 
leaſt ſynchronal variation x and 2 


Put:1 + for r, the radical number of any ſale, and 
n 1 | 


> | - 
Let =- +37 Iz. be.; f=5 


Then Fi. ſhews the relation required... 
For x2 IT NR. 7 
Now, let x and 2 flow ſo that x becomes *, at 

the ſame time as 2 ſhall become works: 


Then x T= IN! In- x TCI 


n 1129 ＋ 227 L227 
Therefore æ X42 ＋ 27 5 7 ＋1 7, &c. 


ee = Conſequently F xx. 
7 8 
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5. If 1+n=r=10, as in the common logarithms 
of Briggs's form, 


Then @ will be found to be 2,302585092994, &c. 


Andf= . . . . 0,43429448190325, &c. 


If a= 1=f, the form will be that of Napier's lo- 


garithms. © 


6. Lan B, B, be the logs of the numbers x, x, in 
the form 2 * 


: And N, N, the logs of the ſame numbers, in the 
form 7 55 


Then Bo=NF; Bo=Na; BN=NB; Be- 


For B: N:: IEM 57: 9: NT:: B: N. 
If x = 10; BSI; a= Nee Ke. 
or F o, 43429, &c.; 2 8 21. 
Then N Bx = 2, 30258, &c. 


6 oe, 

N = Bx X > = = 2,30258, &c. x B. 

* n NS, 43429, &c. x N. 
„ 7. putting 
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7. Putting x = q+ v; N=. 
ns ETD 
Then z= log. of x, or the log. of q+v, will be 


3 
2422 — _—— &c. X 2 
f 4 
N- IN. IN. INN. N-, Kc. H. 


. 1. 1 — — — 
| Dn For 8 1 L. * e 


—_— 


1 


1 * 2 3275 „ 5 | 
& . 5 , vv VL 
, ;F | 2 4,09 SC4 — — &c. N 


TT T7. v 


Wi 8. In three quantities p, 9, v , increaſing by equal 
1 differences, the logarithm of any one of thein being | 
| - given, the logarithms of the other two are allo given. 
11 For, let V=g Par-. N=< A= , 
| 1 
j P, Q, R, the logarithms 5 4: . 
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Z. 


Then L, 28. 
Or, in this caſe, putting N B= AN", &c. 
Then L, r = 278. 

Where p=1, and f=1; N: ; let Az 0h Kc. 
Then L. r= 8. 
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9, Hence, in two quantities, 7 the greater, þ the 
oy 


5 N. K. 
And S=A +zB+:; ©+3D; &c. 
Then L, > nn Or RP = 3. 


Or, Po N 1-57 2 N, . 


Where p = 1; N jt A=2fN, e. 


N 


IT B= AN-; C= =BN"; 
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10. In three quantities p, 9, 7, inereaſing by equal 
differences, the logarithms of any two of them being 


given, the logarithm of the third is alſo given. 
J. For L, n= 2/XV —X = =2Q —P+R 
=2fx IN. IN. CN. + N-, &c 


Where N= 3 
„„ 5 
99 97 5 RY 4 poo, bf 1 3 
Or L. L. = =2/Y =2Q—P+R. 


Becauſe I., Lf =2fx—=— 


H. Putting N= — = (where v1) I; 
44 Ter 


74 Tr 77 T1 
AN, B=AN", &c. 


Then L, N as RTF; Or N * 


For fince 8 13 put 77 for 7; Is for 7. 
Then r—p=99—fr =vv=1; r+p=99+pr, 
III. Putting ee. . 


And M=2A+4B-+cC4-4D, &c.; iN TB; A=3R-P, 


Then Q= ee 


for APV RPS FAA 
dut (= =1-+M= 3 Therefore, &c. 


3 
ER =xÞ 
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TP 
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11. Any numbers p, , 1, &c. and as many ratios 
4, b, c, &c. compoſed of them, the difference of whole 
terms is 1; as allo the logarithms A, B, C, &c. of thoſe 
ratios, being given: To find the logalithms P, Q, R, &c. 
of thoſe numbers, where the form is 1. N 


For inſtance, if p=2, 23, — 


42 == =); « 520 7 3 57 Sa- 2 
Now, the logs A, B, C, of theſe ratios, a, 1 c, being found, 
the log. of ether 2, 3, 5, or of any number compounded 
of them, may be found directly, * making each ſucceſ- 
ſively equal to 4, U, cx. 
Thus, for the log of OP 


a 2% 


Let 4 Pc * 
V 


FN * * 2574.3. 
Therefore 249—3*—3z—1 . nn. 
Conſequently 4— 3* — 32—1 =0; 2X - O 2 —— 1 
Three VA == 13; 2=75 
and a Klin 0 . 
Therefore 10A + 13B +7C=log. of ro, to the form I. 
Or, fince a=3;; b==; ==> . 
Therefore A=2Q—3P; B=4P—Q=—R; C=2R-Q-2P. 
Conſequently P =3A+4B+2C=log. of 2 
Q= a of 3 bto the form 2 
| R=7A+9B+;C=log. of 5 
Therefore PER roA+13B+7C=log. of (2 & 5=) 10. 
And TP, FQ, R, are the logarithms of 2, 3, 3, reſpec- 
tively, in the ſcale of logarithms whoſe form is J. 
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XLVIII. An I. nquiry into the Value of the 
ancient Greek and Roman Money: By 
Matthew Raper, Ei; F. R. S. 


INT ROD UC TI ON. 


Read Dec. 5, IN ANHE firſt writers, who, after the 


we revival of learning in Europe,. made. 


the Greek and Roman money an object of their in- 


quiries, took great pains to collect and explain ſuch 


paſſages in antient authors as related to it; but very 


little to difcover its true value. In ſo mack. that 
{ome of them have ſuppoſed the Roman Ancona to 
have been heavier than the Greek Philippic (1) ; 


and others, that the Denarius was heavier than the 
| Attic Drachm ; but moſt of them agreed in this, that 


the two laſt mentioned coins were exactly equal. 


All which opinions are proved to be erroneous by 


the coins themſelves now in being. 


(1) See Gronovius, de pecunia vetere, I. ii. c. 8. 


Quz. 
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Our learned countryman 2 Greaves, was, I 
believe, the firſt who diſcovered that the Attic 
Drachm was Hravier than the Denarius (2). He 
ſeems to have examined a greater number uf Greek 
and Roman coins than any ; other writer on the ſob- 


je. His balance terne with the Soth part of a 


grain 393 and his weiglits were correctly adjuſted 
to the Engliſh ſtandard 0 as appears from the 


to | 
with that of 8 whe ch was found to agree 
preciſely with wat Greaves had ſo long betore 
1 (5). „„ ion 


His care and dligenc in weighing 8 the coins, and 


his fidelity in reporting them, have never been 


doubted; but he is not always ſufficiently explicit; 


as, where he ſays he had peruſed many hundred 


Denarii Conſulares, and found the beſt of them to 


amount to 62 grains Engliſh (6); it is probable he 


found many ſuch, for there are many of this weight 
and upwards in that noble repofitory the Brivſh 
e but when he ſays in the fame paragraph, 
that, weig| hing many Attic Tetradrachuts, he found 
the beſt of them to be - 263 grains, he may mean 


only one, for very few. co up to that weight. 


Ner th he given a particular det {cription of this 


(2) 1 the dedics ation of his Dj fcourfe of the Roman Fort «nd 
Denarius, pet nted in the vear 1647, and repiinted, with other of 
bis works, b. D. Birch, in 17 26, I quote the original edition, 
which contains 134 pages numbered ; after the dedication. That 
of Dr. Biren, begins at p. 181 (excluding the as e and 
ends at p. 350. 050 ab - (4) See his Diſcourſe, P. 61. 

C) Philosophical Tran. tions, N 465. (6) p. 61. 


heavy 


>mpa RY ang the Royal Society of London caulcd 
de made, in the year 1742, of the Troy Ounce 
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heavy Tetradrachm, but ſeems to think the weight 
of that coin was in all ages the ſame, which pro- 
bably it was not. 

He allows that ſilver is more liable to be overſized 
at the mint than gold (7); yet he determines the 
weight of the Attic Drachm from the Tetradrachm 
to be 67 grains (8), though no gold coin, he ever 
ſaw, comes up to it by a quarter of a grain in the 
Nan 5 

He hath likewiſe made his Denarius above half 
a grain heavier than any he had peruſed, to agree 
with Villalpandus's weight of the Congius (1); 
which led him to ſuppoſe, that the Roman Aureus 
was juſt double the weight of the Denarius (2), con- 
trary to the expreſs teſtimony of Pliny. And he 
| hath not given a clear account of the Conſular 
Aureus. : 5 3 wo 
In the year 1708, John Caſpar Eiſenſchmid, of 
Straſburg, publiſhed his book de ponderibus & men- 
ſuris veterum, &c. He is an accurate and a faith- 

ful writer, but wanted materials. He uſed Paris 
weights, which ſeem to have been correctly ſized to 
that ſtandard. Having ſeen no Roman gold older 
than the reign of Tiberius, which was not too im- 
perfect to diſcover its original weight (3), and find- 
ing the moſt perfect Conſular Denarii to be very 
unequally ſized, he took a mean from a pretty large 
| heap of ſuch as he thought unexceptionably perfect, 
rejecting ſome, which, though apparently fo, were 


(7) P. 103. (8) P. 66. (9) P. 72. 
(1) Compare p. 94 and 120, with p. 61. (2) P. 103. 
(3) Eiſenſchmid, p. 34. 


very 
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very deficient in weight, and thence determined the 
weight of the Conſular Denarius to be 742. Paris 
grains, equal to 60.5 Troy (4). But, as he hath 
not told us what number of pieces his large heap 
contained, nor the weight of the heavieſt and lighteſt 
of them, his concluſion is not ſatisfactory, 


Having no perfect Greek coins, either gold or 


fiiver, except one very ancient Attic Tetradrachm 


weighing 333 Paris grains, he derived the weight 


of the Attic Drachm from his Denarius, by a pro- 
portion between the Roman Pound and the Attic 
Talent, mentioned in the 38th book of Livy's Hiſtory, 


which happened to agree with the weight of his an- 


cient Tetradrachm, giving a Drachm of 831 Paris 
grains, equal to almoſt 68,3 Troy (5). 
Neither he nor Greaves have taken notice of the 


Roman Scrupular gold coin, nor made ſuch uſe of 


the Conſtantinopolitan Solidus, as might be expected, 
from the great number now remaining in the moſt 
perfe& preſervation, though the latter hath given the 
weights of 29 of them. = 3 
Greaves, very juſtly, obſerves, that, gold coins 


C 


* 


© but only ex intertrimento; and therefore we may 
«© the ſafelier give credit to them. And becauſe 
e the difference, though but of a grain, is of ſome 


_. 


ce conſideration in gold, the maſters of the mint uſe 
© to be more circumſpe about them: whereas, in 
filver coins, ſince it is hardly worth the pains to 


. 


c 


* 


ſtand preciſely on the exceſs or defect of a grain, 
e there are few of theſe ſo exact, but either exceed 


(4) P. 33. (5) P. 40 and 42. 
Vol. LXI. Ooo & or 


are not ſubject to be conſumed by time and ruſt, 
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© or want in the very mint one or two grains, and 


„ ſometimes more (6). 


1 found, the heavieſt of twenty new guineas, of 
the year 1768, freſh from the mint, to outwei 


the lighteſt 13 grains. The didrachmal gold of 


Philip and Alexander is about 4 grains heavier than 
our guinea; and I never found the difference be- 
tween any two of them, that appeared to be perfect 
and unworn, amount to two grains. The filver, 


likewiſe, of theſe two Princes is more correctly ſized, 
than any other ancient filver money I have ſeen. 


The 33 Conſular Aureus is between 3 and 4 


grains lighter than a guinea, and is not ſo correctly 


ſized as the Greek gold; but much more ſo than 


the Denarius, which is ſo unequal, that the Roman 


mint-maſters ſeem to have contented themſelves, with 
ſtriking a certain number of pieces out of the pound 


of ſilver, with very little regard to their equality. 
Therefore, as far as the diſcovery of the weight of 


the Roman pound depends on their coin, it muſt 


be obtained from the gold alone. 


Eiſenſchmid ſuppoſes, that gold coins may * 


| tolt a ſenſible part of their original weight, though 
no appearance of wear can be diſcovered on them, 


even With a glaſs (7). On the contrary, I have 


found guineas of George II, and Ann, whoſe wear, 


on the moſt prominent parts of the head, was viſible 


at the firſt glance of the naked eye, cd were 


above ſtandard weight; therefore, where no appear- 
ance of wear, or other diminution, can be diſcovered 


(6) Greaves, p. 103, (0 EET: p. 34, 35+ 


on 
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on a coin, I ſee no reaſon to ſuppoſe it hath loſt any 
ſenſible part of its original weight. 


In the following diſcouſe, I have collected the 


molt authentic evidence I could find, 'of the weights 
of the Attic Drachm and the Roman Denarius; part 
of which I have taken from that very valuable pub- 
lication of the Pembroke collection of coins. But, 

valuable as it is, it would have been more ſatif 
factory to the accurate peruſer, if the Noble Editor 


had diſtinguiſhed the degree of preſervation the ſe- 
veral coins were in, and given the weights of the | 


moſt perfect, nearer than to half a grain. 

In the year 1759, by the favour of the learned 
and ingenious Dr. Gowin Knight, Principal Libra- 
rian of the Britiſh Muſeum, I weighed a conſidera- 


ble number of the moſt perfect Greek and Roman 


coins in that noble Repoſitory. 


The ſcales I uſed were good workmanſhip, of the 
common conſtruction, made by Read; the beam 8 


inches, and they turned freely with leſs than the 


20th part of a grain. To avoid any error, I weighed 


each piece in both pans. My weights were moſt 
accurately ſized; and, upon comparing the Troy 


ounce J uſed, with that in the archives of the Royal 


Society, in an exquiſite balance of my late much 


eſteemed friend, Dr.. Henry Pemberton, it was 
found to be 3 of a grain heavier, which I have al- 
lowed for in the following diſcourſe. 

This eſſay hath received very conſiderable ad- 
_ ditions from the ineſtimable treaſury of ancient coins, 
in the poſſeſſion of the learned Matthew Duane 


Eſq; who moſt obligingly aſſiſted me in taking the 


weights of ſuch as were for my purpoſe. And it 
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was from the coins in this collection only, that I 
diſcovered the Eginean Talent to have been the 
money-ſtandard of Macedon, before Philip changed 
it for the Attic. 


Dr. Hunter, likewiſe, very politely favoured me 


with the inſpection of his curious cabinet of ancient 
coins, ſome of which I ſhall have occaſion to men- 


tion in the following diſcourſe; as well as ſome 


brought from Greece, by my learned friend James 
Stuart, Eſq; who, it is hoped, will ſoon favour the 


Public with the ſecond volume of his Antiquities of . 


Athens. 


9 1. Of the Attic Drachm. 


THE Greek coins were not only money, but 


weights. Thus their Drachm was both a piece of 
Dy, and a weight; their Mina was 100 Drachms 


a ſum, and the ſame number as a weight ; and 


their Talent contained 60 Minas, or 6000 Drachms, 
both by weight and tale. 


This way of reckoning 100 Drachms to the Mina, 
and 60 Minas to the Talent, was common to all 


Greece; and where the Drachm of one city differed 
from that of another, their reſpective Talents differed 
in the ſame proportion (8). 


Of all the Greek cities and free ſtates, both in 
Europe and the leſſer Alia, that of Athens was the 
moſt famous for the 3 of their ſilver, and the 


(8) Pollux, L. IX. e. 6. $ 86. 
juſtneſs 
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juſtneſs of its weight (9): Xenophon tells us, that 
whitherſoever a man carried Attic filver, he would 
ſell it to advantage (1). And their money deſerves 
our more particular attention, both becauſe we have 
the moſt unexceptionable evidence of its ſtandard 


weight; and what little we know of the money of 


other Greek cities, is chiefly by compariſon with 
this. _ - 

The current coin of Athens, was the filver 
Drachm, which they divided into 6 Oboles, and ſtruck 


filver pieces of 1, 2, 3, 4, and 5 Oboles, of half an 


Obole, and a quarter of an Obole (2). Their larger 
coins above the Drachm were, the Didrachm, the 


Tridrachm (3), and the Tetradrachm; which laſt they 


called Stater, or the ſtandard. 


It does not appear that they coined copper till the 


26th year of the Peloponneſian war, when Callias 


was a ſecond time Archon (4). It was ſoon after 


publickly cried down; and the concluſion of the pro- 
clamation was to this elec, that, filver i is the lawful 


(9) See Ariſtophanes, Ranæ ver. 733. Polybius, in Excerpt. 
Leg. F 28. Adtwoay dt Airwhos apyupiov pun Xeipor © Ar 
*. r. N. and 8 35. Ape dt dero Arie S Ar Papa gion 
d ęigov. Ye T. N. 

(1) Xenovhon Wes! eech u. e. 3: Kal 0 ap 7 ipioy eilig 


* ih opicry gory, oy d v G1 rod urô, r 


 WAGey r)? apxoiou de . 


(2) The piece of 50 gr. in P. II. T. 48. of the pembroke 


collection, ſeems to be a Pentobolon; and = firſt in that plate 


a Hemiobolion, Mr. Stuart brought both half and quarter Oboles 
of ſilver from Athens, 


(3) Pollux, L. IX. c. 6. § 60. There is a half Tridrachm cf 


N in the Britiſh Muleum. 
(4) See the Schol. on ver. 737 of Ariſtophanis Rane. 
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money of Athens (5). But they ſeem to have had 
copper money not long after; for Theophraſtus, 
Demoſthenes, and ſome of the Comic Poets, quoted 
by Athenæus and Pollux, mention the Chalcus, which 
was the name of the copper coin (6). Many pieces of 
Attic copper are now in being (7); and Vitruvius ſays, 
they coined copper Oboles, and quarter Oboles (8). 

Authors differ in the value of the Chalcus; ſome 
ſay, it was the ſixth part of an Obole (9), others the 
3th (1); Pliny (ſpeaking of it as a weight) the 10th 
(2); and Vitruvius, in the place before quoted, ſays, 
tome called the quarter of an Obele Dichalcon, 
others Trichalcon. According to Polybius, it ſeems 
to have been the 8th part, for he makes a quarter of 
an Obole equal to half a Roman A (3); but the De- 
narius paſſing for 16 Afes, and the Drachm for 6 
Oboles, if a quarter of an Obole was equal to half an 
As, the Denarius ſhould be greater than the Drachm, 
which 1t never was. Polybius, therefore, gives this 


{5) Ariſtoph. Eccleſ. ver. 8 10 and the following. 

(6) Theophraſt. w GH,“, and wept Bdevgins, Demoſt- 
henes c. Midiam. Athenzus, L. III. c. 32. and elſewhere. Pol- 
lux, L. IX. c. 6. 566. . n 

7) Pembroke Coll. P. II. T. 48. 

(8) Vuruy, L. III. e. 1. 
(9) Suidas, v. Obs. v. Ta. and one of the fragments 
in the appendix to Stephens's Greek Theſaurus, col. 217. | 

(1) Pollux, L. IX. c. 6. 65, 67. Suidas, v. Teraprapucpion. 
The fragments aſcribed to Galen and to Cleopatra in Stephens's 
Greek Theſaurus, col. 215, 217. That aſcribed to Dioſcorides 
ſays, the third part. Theſe fragments ſpeak of it as a weight, 
not a coin. 4 

(2) Pliny, Nat. Hiſt. L. XXI. near the end of the laſt chapter. 

(3) Polybius, L. II. p. 103. of Caſaubon's edit. 


for 
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for the neareſt value of half an As in Greek money, 
as it was if the Obole paſſed for 8 Chalci; but had 
it paſſed for 10, he would have ſaid one 5th of an 
Obole, which is nearer to the true value of half an As; 
or had it paſſed for 6, he would have faid one ſixth, 
which is ſtill nearer; in either caſe, he would not have 
ſaid one fourth, as neither 10 nor 6 admits of that di- 
viſion. But though, when Polybius wrote, the Obole 
might paſs for 8 Chalci, it is not impoſſible that at 
different times, or in difterent places, it may have 
paſſed for 6, 10, and 12. 

It is a common opinion, that the Athenians coined. 
gold, for which I can find no good authority; and 
— the beſt information I have been able to get, 
there does not appear to be any Attic gold coin now 

remaining, that was ſtruck while they were a free 
and flourtſhing people. 

The lexicographers, indeed, tell us, the Nes 
AThueg was equal to the Daric (4), and ſpeak of 
gold mines at Laurium (5); but no ancient writer 
' mentions ſuch a coin, and all agree that the mines at 
Laurium were filver (6). by 
A paſſage in the Ra of Ariſtophanes is, I be- 
lieve, the only poſitive proof that can be produced 
from any ancient author in favour of this opinion. 
In ver. 732 of that comedy, he mentions a new gold 
coin. The ſcholiaſt on his paſſage tells us, that in 


(4) Pollux, L. IX. c. 6. § 53. Suidas, v. Tack. v. Acepeiros, 
Harpocratio, v. Aapertor. 


(5) Suidas, v. TAaug. Heſychius, v. Acupesk- . 
(6) Thucyd. L. II. § 55. and L. VI. & 91. RXenoph. 


Tg) Tpcoodwy. Strabo, L. IX. p. 399 and Pauſanias at the 
beginning of his firſt book. 


54S mme 
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the Archonſhip of Antigenes, the Athenians coined 
their golden images of Victory; and the author of the 
treatiſe Tleps eppulweing, & 298, praiſes an orator for 
the happy choice of his expreſſion, when he propoſed 
this expedient ; but he neither mentions the orator's 
name, nor the time when this happened, nor whether 
the Athenians followed his advice; though the ſcho- 
liaſt's ſhort quotation from Philochorus ſeems to im- 
ply that they did. But if in ver. 732. above men- 
tioned, for xguoiov, we read yaxxiov, it will agree 
better with ver. 737. where the Poet calls this money 
Tovnx RN, and the ſcholiaſt on theſe words ſays, 
perhaps the Poet means the copper money of Callias; 
and this comedy was acted in his ſecond Archonſhip, 
when that copper money was coined. 3 
That they had no gold coin at the beginning of 
the Peloponneſian war, appears from the account 
Thucydides gives of the treaſure then in the Acropolis, 
which conſiſted of filver in coin, and gold and filver 
bullion (7); but he would certainly have mentioned 
gold in coin, had there been any, _ 

Therefore the apyaio vouiope of Ariftophanes 
could not be gold, nor the baſe xe xpurioy of equal 
value with the Daric ; whence I conclude, A 
che to be the true reading; and that it was the 
copper money above mentioned, which was after- 
ward cried down, _ . 
Atheneæus tells us that gold was extremely ſcarce in 
Greece, even in the time of Philip of Macedon; 
but that, after the Phoceans had plundered the 


(7) Thucyd. L. 11.4 13. 


Pythian 
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Pythian temple, it ſhone forth among the Greeks 
(3). Philip conquered theſe Phoceans, and put an 
end to the holy war, as it was called. 
About the time this war broke out, he took the 
city Crenides, on the borders of Thrace, which he 
enlarged, and called Philippi, after his own name; 
and he ſo improved the gold mines in its diſtrict, 
which before were of ſmall account, that they pro- 
duced above a thouſand talents yearly, and enabled 
him to coin gold, which he called Philippics (9). 
What Athenæus ſays of the ſcarcity of gold, may 
be true, if confined to Macedon, and the poorer 
ſtates of Greece; but muſt not be extended to 
Corinth or Athens; for though Thucydides does not 
ſpecify the quantity of gold that was in the Athenian 
treaſury at the beginning of the Peloponneſian war, 
it was, probably, not inconſiderable; for the gold 
about the ſtatue of Minerva weighed 40 talents, 
which valued (according to Herodotus) at 13 times 
its weight in filver, will be found to amount to above 
120,000 pounds ſterling. 3 

There is a gold coin in the Britiſh Muſeum, of 
elegant workmanſhip, with the head of Minerva on 
one fide, and the owl and oil bottle on the other, 
the inſcription AE, and under the oil bottle the let- 
ters MH. It weighs 1094 Troy grains; but being a 
little worn, it probably, when new, came up to the 
juſt weight of the Roman Imperial Aureus. Whence 
we may conclude, that, when this piece was ſtiuck, 
the Athenians had reduced their money to the 


(8) Athenæus, L. VI. p. 231. See Diodorus, L. XVI. p. 523. 
Stephens's edit. (9) Diodorus, L. XVI. p. 514. 
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Roman ſtandard, and that their Drachm was then 
equal to the Denarius. But I cannot find there is 
any Attic gold now extant, that was coined before 
Greece became ſubject to the Romans. 

The Perſian Daric ſeems to have been the gold 
coin beſt known at Athens in ancient times. This 
they called Stater (1), probably becauſe it was the 
ſtandard to which their Drachm was originally 
adjuſted, which the Lexicographers tell us was half 
its weight (2). 

Though Greaves ſays, the Daric is till found in 
Perſia, it is certainly very ſcarce, and Perhaps of 
doubtful antiquity. 
For want, therefore, of the Daric, we muſt have 
recourſe to the gold of Philip, who took either that 
coin or the Attic Drachm for his ſtandard ; as will 
appear, when I come to compare his money, and 
that of his ſon Alexander, with the Attic filver. 
This he probably did, with a view to his intended 
invaſion of Aſia; for the ancient ſtandard of Macedon 
was very different from that of Athens, as I ſhall 
ſhew hereafter. 
Philip and his fon Alexander coined gold of 4, 2, 
1, and half an Attic Drachm. Mr. Duane hath a 
coin of Berenice, the wife of the ſecond Antiochus, 
weighing a quarter of a Drachm, In the Pembroke 
collection is a gold medal of Lyſimachus, of 8 
Drachms; and Mr. Duane hath another of the like 


weight. But the Daric or ygvozs was didrachmal, 


(.) Herodotus, L. VII. § 28. and Thucyd. L. vm. $28. 


call it Erarnyp dxpecs. 


(2) Pollux, L. IV. c. 24. Heſychius, v. Xpucovs. 
5 and 


. —. & — * 
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and there are more of that ſpecies now — 
than of any other, 

In the Britiſh Muſeum are three gold coins of 
Philip, which have all the ſharpneſs' of new money 
freſh from the mint. The heavieſt of them weighs 


above 1323 Troy grains. A fourth, in the ſame 


collection, hath a hole punched through it; but in 
other reſpects, ſeems as perfect as the reſt, and is the 

heavieſt but one, of the four. There is likewiſe, a 
double Philippic of Alexander, perfect and unworn, 
which weighs 265 % grains. 

Tphere are two more of Philip, in this collection, 
each weighing 132 grains, one of Alexander, of 
132, and another of 1313; but theſe are all a 
little worn, therefore I ſhall make no uſe of them. 


Mr. Stuart brought home a Philippic, which, 
though not ſo fair in appearance as the beſt in the 


Britiſh Muſeum, weighed 1337: grains. 
| Out of ſeven of the moſt perfect gold coins of 
Philip and Alexander, in Mr. Duane's collection, 


four weighed 133 grains each. He hath a moſt 


beautiful coin of Alexander of Epirus, brother to 
Olympias, the mother of Alexander the Great, 


weighing 1324. grains; the workmanſhip i is exqui- 


ſitely fine, and as perfect as when it was firſt ſtruck. 
Greaves tells us, he bougat at Alexandria a Phi- 


lippic of Alexander, which he thought the faireſt in 
the world, weighing exactly 1331 Engliſh grains. 


But, to bring it up to the ſtandard of his Tetradrachm 
of 268 grains, he ſuppoſes it might want half a grain, 
either by time, or the mint (3). His mentioning 


(3) ET p· 72. 
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the mint ſhews, he could not diſcern any appearance 
of wear upon it, therefore I ſuppoſe it was perfect. 
He found two of the ſame weight in the poſſeſſion 
of Sir Simonds D'Ewes. 
He bought another at Conſtantinople, which 
weighed 133 grains; with which comparing one of 
Sir John Marſham, he found the latter a grain 
deficient. 
He quotes Snellius for two gold a one of 
Philip, the other of Alexander, each weighing 179 
Dutch grains, which, he ſays, anſwer to 1344 Engliſh 
(4). But in this he is miſtaken, for they anſwer to 
no more than 1322 (5). Snellius, to favour an ill 
founded h ypotheſis of his own, ſuppoſes they had 
loſt 8 of their firſt weight (6), but does not 
fay they had any ſuch appearance; and as they out- 
9 the heavieſt in the Britiſh Muſeum, it is pro- 
bable they were perfect. 
In the Pembroke collection are two gold coins, 
one of Philip, weighing 134 grains, the other of 


) P. 71, 


(5) Eilenſchmid. p. 16. ſays, Budelius, who was. maſter of tire 
mint at Cologne, found the money-ounce uſed in Flanders and 
the United Provinces, to weigh 5794 Paris grains (equal to4759 
Troy) and that Gaſſendus found it but 577. See alſo the 
Memoirn of the Royal Academy of Science, tor the year 1967. 
pp 364, 370. 1 weighed the Dutch half marc of 4 ounces, 
from Amſterdam, in an excellent balance, and found it to weigh 
3 ounces, 19 p. weight, and 4 grains Troy; which divided by 


4, gives 19 p. weight, 19 grains, or 475 Troy grains, for the 
weight of the Dutch ounce. This ounce contains 640 Dutch 
grains; and 


As 640 to 179, ſo are 475 to 13222, the weight of Snellius' 8 
coins. 


(6) See Snellius de re nummaria, Vol. IX. of the Theſaurus 
Antiquitatum Græcarun, col. 1583. 


Alexander. 


Fa 1 


Alexander, weightng 266, which, by their weights, 


ſhould be perfect 


The difference between the heavieſt and the 
lighteſt of thele pieces ſuppoſed to be perfect, does 
not amount to two grains in the Philippic; and a 


mein, taken from ſuch a number of coins, 


ſo 


equally ſized, muſt be very near their 0¹ iginal 


ſtandard weig! ht. 


In the following table, T have not inſerted any 
piece, that I had reaſon to believe was ſenſibly de- 


ficient of its original weight. Therefore I have 


omitted Sir John Marſham's, coin of 1 32 grains, 
which being deficient of the leaſt weigat I have 
found in any perfect piece, it is moſt probable it was 
a little worn. I have likewiſe omited three coins 
in the Pembroke collection, of 132 grains each, for 


the ſame reaſon, 


The pieces under the letter M, are from the 


Britiſh Muſeum ; thoſe under D, men Mr. Duane's- 
collection; that marked S, Mr. Stuart's; G, is the 


mark for thoſe mentioned by Mr. Greaves ; Sn. for 
the two of Snellius; and P, for two from the Pem- 


broke collection. The parts of a grain are given in. 
decimals, for the convenience of adding them, 


Troy 


„% — — - — 
* " 


g a —— 2 - N . - — 
- —— 7 { — 
— - —_ OO. — —Uà—u—— —____ __ — — — — — G __— = a tas — — —— . __= . c__A__—_. —— — —— — — —  - - 
- "Px . hy . F n X * 
— — — — = - # 4 . - - _ - - — I = - - 


. — Sie od bes te ED. 


1 
— 
n.2 


"2" es c — * — * 
r . ᷣůB , oo eo — — wƷwW R — =þ — a N 


er 
* — - 
8 
7 8 — 2 4 1 


* 


— 


. = 
n — 2 - -- = 2 . * "= - - 


<a. 


—— —-— 


« ” — , 

— - La 4 - N 
* * — * — — 1 

. 1 ̃˙ reporting 


— —¼/‚¶w— Ah — 


As none of theſe pieces can have increaſed their 


Philip. « . D. 133 
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Troy grains. 
Philip 99 ©® M. 132,02 


132,23 


132,08 
with a hole 132,40 
Alexander 265.3 


133 
133 


Alexander „„ 12 


132,5 
132,5 
265,5 


Philip . . . S. 13337 


Alexander , G. 133.5 
N 133,5 
13375 


Philip . . . Sn. 132,85 


Alexander. . 132,85 
Philip C) 1 a P. 134 
Alexander 266 


24) 3190, | 


Mean Philippic 132,92 


original weight, but, on the contrary, ſome may 


have loſt a ſmall part of it, we may fairly conclude, 
that the ſtandard weight of the Philippic was not leſs 


than 133 Troy grains; but probably ſomewhat 


In 
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In the Pembroke collection is a gold coin, or ra- 
ther medal, of Lyſimachus, weighing 540 grains. 
Mr. Duane hath another of them, which wants but 22 
grains of the ſame weight. This piece ſhould 
weigh 8 Drachms, and is of great importance on 
that account, as large weights and meaſures are 
more to be depended on, 1n inquiries of this kind, 
than ſmaller. According to this coin the Philippic 
ſhould weigh 135 grains, and the double Philippic 
270: but none have yet been found to come up to 
theſe weights. Some few filver Tetradrachms ex- 
ceed 270 grains, but they are very uncommon, and 
far the greateſt number of ſuch as ſeem moſt per- 
fect, full ſhort of 266. Neither is the ancient ſilver 


ſo correctly ſized, as to ſtand in competition with the 
gold of Philip and Alexander. Therefore, either the 
mint-weights of Lyſimachus were heavier than the 


 Philippic ſtandard, or his money was leſs carefully 


ſized: or, laſtly, this piece, being intended rather for 


2 medal than a coin, was purpoſely over fized. 
I be ſilver coins of Philip and Alexander confirm 


what the lexicographers tell us, that the golden Stater 


of Philip, weighed two Drachms. 
In the Britiſh Muſeum is a Drachm of Philip, 


weighing 67.32. grains, and another of Alexander of 


6635 both perfect. In the Pembroke collection is 
one of Alexander, which weighs 67 grains. Theſe 
give a didrachm of 1343, 133+, and 134 grains. 
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2671 Seven perfect tetradrachms of Alex. 
266 ander, out of a much greater number, 
2654 in Mr. Duane's collection, give a mean 
2644 Didrachm of a little more than 1323 
2641 grains, as in the margin; which 

264 anſwers near enough to the gold 
2633 coins, to prove, that the Drachm was 

—— the common ſtandard, both for the 
14) 18554 gold and lilyer money. 


Mean 1 321 4 


I ſhall now ſhew, that this was the Attic Drachm. 

The filver Stater, or Tetradrachm, is the moſt 
common Attic coin now remaining, and ſome of 
them are in very perfect preſervation, They all 
have the head of Minerva on one fide, and an 
ow] on the other, with the inſcription AOE. 
Eiſenſchmid obſerves, that they appear, by the 
workmanſhip, and other circumſtances, to be of 
different ages (7). Et 
The moſt ancient are very rude work (8), of a 
ſmall diameter and thick. He had one of them in 
the moſt perfect preſervation, weighing 2734 Troy 
grains; and there is one like it in the Britiſh 
Muſeum of 272.5, grains. 

The ſecond ſort is ſomewhat better work, hah 
rude, and the owl ſtands in a ſquare; but in other 
reſpects is like the former. The eighth and ninth 
coins P. II. T. E of the Pembroke collection, 


<G ) Eiſenſchmid, 44. 
8 See Eiſenſchmic 8 bgure, and c. * 7. of P. II. T. 48. of the 
Pembroke collection. 
ſeem 
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ſeem to be of this ſort. The eighth weighs 266 
grains; and by having the weight put to it, and not 
to either of the other two in the fame plate, I ſuppoſe 
it is well preſerved, and perhaps perfect. Theſe 
and the above mentioned have an olive branch 
coming from the edge to the owl; and both, by the 
rudeneſs of the work, ſhould be older than the 
time of Pericles, under whoſe adminiſtration 
iculpture flouriſhed at Athens. 5 
The work of a third ſort is more elegant, though 
not highly finiſhed. Its diameter is equal to that of 
an Engliſh half crown. The face of Minerva is 
beautiful; the owl ſtands on an oil bottle, and is eu- 
compaſſed by two olive branches, and, beſides the in- 
ſcription AE, hath ſome monograms and ſymbols 
near the owl. 5 ** 
A fourth ſort, of the ſame ſize, is generally higher 
finiſhed; and beſides the inſcription AGE, hath inſtead 
of the monograms, a name or names about the owl, 
perhaps of the mint-maſters, or, as Mr. Stuart con- 
jectures, of the owners of the mine that produced 
the ſilver. Theſe likewiſe have commonly fome 
ſymbol near the owl. Some of them have a letter on 
the belly of the oil bottle, and two letters under it, 
as it were in an exergue. They ſeem to be of a later 
date than the laſt mentioned; for none that I have 


| ſeen have the E for H, or the O for Q in the names, 


though they retain the E in AQE; but the long vowels 
did not come into uſe at Athens till after the Pelo- 
ponneſian war, as appears by inſcriptions now remain- 
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ing (9), therefore, theſe muſt have been ſtruck after 


that time; and if any nowremain, that were ſtruck dur- 


ing that war, they muſt be thoſe with monograms. 
The Attic money is not ſo equally fized as the 
Philippic fiver. Mr. Duane hath a Fetradrachm with 
the letter K on the oil bottle, and AI under it, inſcribed. 
MENTQP MOLYXIQN, which weighs 2715 grains, 
and another with the ſame letters on and under the 
oil bottle, inſcribed KAEOo NHL ENIOETHE, in 
as perfect preſervation, which weighs but 265 grains. 
An Attic Tetradrachm in the Britiſh Muſeum, 


which appears to be but little worn, and not other- 
wiſe diminiſhed, weighs but 2474 grains. We can 
hardly ſuppoſe, that this was ſtruck to the ſame 
ſtandard as Eiſenſchmid's ancient Tetradrachm of 


above 273 grains. That in the Pembroke collection, 


of 207 grains, hath probably been filed on the edge. 


There are, however, a conſiderable number of 
Attic Tetradrachms, that anſwer in weight to thoſe of 
Philip and Alexander, as nearly as can be expected, 
from coins ſo unequally ſized. Mr. Stuart brought 


a very ancient one from Greece, weighing 2651 
grains; Mr. Duane hath one of the like age, which 


weighs 2051; they are both well preſerved, and can 
have loſt very little of their original weight: one, with 
a monogram and ſymbol, of 2662 grains; another, 
inſcrived ANI of the ſame weight, two of 265 


grains, and one of 2653, Theſe anſwer fo nearly 


9) See Montfaucon's Palæographia Græca, p. 135. and the Mar- 
mor Athenienſe, lately publiſhed by Mr. Chambers. The Scho- 
liaſt on ver. 688 of Euripides's Phœniſſæ dates the introducction 
of the long vowels into Athens, in the Archonſhip of Euclides. 


to 
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to the weights of Alexander's Tetradrachms, that we 
cannot doubt of the equality of his ſtandard to that 
of Athens. And the gold Philippics of him and his 
father are ſo correctly fized, and ſo perfect, that the 
mean Didrachm derived from them, of 13 3 Troy 


grains, muſt be very near its juſt weight ; and its half, 
6062, that of the Attic Drachm. 


$ II. Of the Eginean and Euboic Talents. ” 


THE Attic was not the only money-talent 
uſed in Greece. Hiſtorians and others mention the 
Eginean and the Euboic Talents. The former 
weighed r0000 Attic Drachms, but, like other Talents, 
contained only 6000 of its own; which being ſo 
much heavier than the Attic, the Athenians called it 
TEXAev Ce: purly, or the thick drachm (1 J. This 

Talent was uſed at Corinth, as appears by a paſſage i in 
A. Gellius, where the Corinthian Talent is valued at 
10000 Attic drachms (2): and as Corinth was a 
place of great trade, it was probably uſed in moſt of 
the cities of the Peloponneſus. 
If the Attic Drachm weighed 663 Troy grains, the 
Eginean ſhould weigh 110+; which, to avoid frac- 
Citions, and becauſe our Attic > Drachm i is rather under- 
ſized than otherwiſe, I ſhall call 111. 
There are Macedonian coins, ſtruck before Philip 
coined gold, that anſwer to this ſtandard. One of 
Philip, in the Pembroke collection, weighs 224 grains, 
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(1) See Pollux, L. IX. c. 6: $ 86 and 76. 
(2) A, Gel:ius, L. I. c. 
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Mr. Duane hath a Ker coin, of either the firſt or 
ſecond Alexander, which weighs 4474 grains; three 
of Philip, of 221 each; another of Philip, of 2234 
and a TY 22371. The mean Drachm from theſe 
ſix coins is 1114 grains, which comes as near to the 
Eginean drachm, as can be expected from fo ſmall a 
number of filver coins. Therefore, the Eginean 
Talent muſt have been the ſtandard of the Macedontan 
money, till Philip changed it. 

It appears likewiſe to have been the ſtandard of 
the Ptolemaic money in Eygpt. Mr. Duane hath a 
gold coin of the Ptolemies, like c. 1. T. III. of the 
Pembroke collection, weighing nearly 273 grains; 
Mr. Stuart another, weighing 27: ſuppoſing each 
was a quarterof the Drachm, the former will give it 
almoſt 110 grains, the latter 108g; but they are 
both a little worn. Mr. Duane bach a gold coin of 
Arlince, like c. 3. T. III. of the Pembroke col- 
lection, which weighs 430 grains; and Dr. Hunter 
hath another of the fame weight, which give a 
Drachm of 1074 grains. Dr. Hunter hath likewiſe 
a perfect ſilver coin of one of the Ptolemies, weigh- 
ing 221 grains, another of 220, and a third of 1092; 

but the two laſt are a little worn. The Ptolemaic 
gold coins in the Pembroke collection give the 
Drachm from 107 to 108 grains. As the piece of 
221 grains wants but half a grain in the Drachm of 
the Eginean ſtandard, and that of 107 but four 
grains, we may fairly conclude that Talent to have 
been the money ſtandard of the Ptolemies. And not 
only ſo, but that it was originally Egyptian. For 
what ſhould induce Ptolemy, to relinquiſh the ſtandard 
eltabliifhed by Alexander, and uſed all over Aſia and 

— 
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the greater part of Greece, but that he found the 
Eginean Talent eſtabliſned in Egypt, when he — 
ſeſſed himſelf of that opulent kingdom. 

Yet fo imperfect are the accounts now remaining, of 


the ancient weights, that no writer hath mentioned 


this Talent, or one like it, as uſed in Egypt. On the 
contrary, Pliny tells us, on the authority of Varro, 
that the Egyptian Talent weighed 80 Roman pounds 


(3). But this is undoubtedly a falſe reading, and for 


Agyptium we ſhould read Euboicum; for Pliny is 
ſpeaking of the riches of Aſia, where the Euboic 
Talent was uſed for weighing gold ; and we know the 
weight of that Talent was ſettled at 80 Roman 


Pounds, by the treaty between the Romans and 


Antiochus. 

The fragment of weights and meaſures 1 to 
Galen, makes the Egyptian Mina to weigh 16 Ounces 
(4); and conſequently, the Talent 80 Roman Pounds. 
But this Talent could not be the ſtandard of the Pio- 


lemaic coins. 


There is a paſſage i in Pollux which makes the 


Egyptian Talent contain 1500 Attic Drachms (5). 
But this is an injudicious interpolation 1 in the laſt edi- 
tion of that author. 

The fragment aſcribed to Cleopatra, and one that 
follows it, mention a Ptolemaic Mina of 18 Ounces, 


whoſe Drachm ſhould weigh 75? Troy grains; and 


Cleopatra ſays, there was an Egyptian Drachm, which 


weighed but the fixth part of the Attic, 


(3) Nat. Hiſt, L. XXXII.L c. 3. 
(4) Stephani Theſ. Græc. t. IV. col. 25. 
(5) L. IX. e. 6. § 86. 
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tained 12000 Denarii (8). 
Attic Drachms, this Talent ſhould be juſt double the 
Attic, 
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Galen (6) and the fragment aſcribed to Dioſcor- 
ides ſay, the Mina of Alexandria weighed 20 Ounces, 


cr 120 Drachms. By Drachms, Galen certainly 


meant Denarii of 8 in the Ounce; for he tells us, that, 
in his time, a Drachm was always underſtood to mean 


what the Romans call a Denarius (7). The Drachm 


of this Mina ſhould weigh 84 grains. 
Laſtly, Feſtus ſays, the Alexandrian Talent con- 
If by Denarii he meant 


None of theſe thin could be the ſtandard of the 


Ptolemaic money. Though, it Galen's Alexandrian 


Mina weighed 160 ancient Attic Drachms, its Drachm 
would weigh 106 Troy grains, which comes near 


to the Ptolemaic ſtandard. But the coins require a 
greater weight, and the Eginean Mina ſhould weigh 
1662 Attic drachms. 


The Euboic Talent certainly came from Afia; for, 


| Herodotus tells us, the Kings of Perſia weighed their 
gold by that Talent (9). In the ſame place he in- 
forms us, that the Babylonian Talent weighed 70 
Euboic Minas. Pollux fays, it weighed 70 Attic 


Minas (1). Therefore the Euboic Talent ſhould be 
equal to the Attic, But lian tells us, it weighed 


(6) See the word Mi in the inden to Stephens's Greek 15 


| Theſaurus. 


( 7 ) Tlpednaov 6 91 hana AE you 5 Et Toic rolodrolg Aram, 


emep Pufalel ddp c HS α,ο. Galen, L. VIII. De compoſ. 
medicam. as quoted by Gronovius, L. II. c. 6. De Pecun. Vet. 
(8) Feſtus, De Verborum Signif. v. TALEN Tux. 


(9) Herod. L. III. § 89. (1) Pollux, L. IX. c. 6. § 86. 
72 
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72 Attic Minas (2); and if fo, the Euboic Talent 
ſhould be heavier than the Attic, in the proportion of 
72 to 70. 

An article in the treaty between the Romans and 
Etolians, recorded by Po! ybius (3), whereby the lat- 
ter were to pay a certain number of Euboic Talents, 

in ſilver of Attic fineneſs, ſeems to favour this ine- 
quality of the two Talents: for, had they been equal, 
there would have been no occaſion to ſpecify the 
quality of the filver by the ſtandard of one country, 
and its weight by that of another. 

But, if the Euboic Talent was the Randerd uſed | in 
the commerce between Greece and Aſia (as it ſeems 


to have been) both countries were concerned to keep 


it upto its juſt weight; which was a ſufficient reaſon 


for the preference given to it by the Romans, on 
account of its authenticity, whether the Attic Talent 


was equal to it or not. 


And there is a circumſtance very ſtrongly i in favour 


of their equality, which 1s, that it Philip changed the 
money-ſtandard of his own country, with a view to 
the invaſion of Aſia, 
tainly adopted the ſtandard of the Daric, which was 
the Euboic Talent, by which the Kings of Perſia 
weighed their gold. But his money anſwers to the 
Attic Talent, as I have ſhewn above. 

Pollux no where mentions the Euboic Talent; 


and if he took his eſtimate of the Babylonian Talent 
from Herodotus, he certainly thought the Euboic 


Talent was equal to the Atl: 


(2) Var. Hiſt. L. I. c. 22. 
(3) Polyb. Excerpt. Legat. & 28. 
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But the numbers in the account Herodotus hath 
given of the revenue of Parius, as they now ſtand, 
diſagree with each other, nd muſt be faulty in more 
places than one; and as probably in his value of the 
Babylonian Talent as elſe vhere. 

He tells us, the King of Perſia weighed his ſilver by 
the Babylonian Talent; therefore, that muſt have 


been reckoned the ſilver Talent of the em pire, and was 


probably the ſtandard of their ſilver coin. 
EKXenophon, in his account of the expedition of Cyrus, 


ſays, the Aſiatic Siglus was worth 71 Attic Oboles 
(4). This coin ſeems to have been the Drachm of 
the Babylonian Talent; end if that Talent weighed 72 
Attic Minas, the Siglus was really worth but 7: 


oboles; but the place Xenophon here ſpeaks of was 
near Babylon, where the Attic money was unknown 


and conſequently undervalued in common currency, 
This however ſhews, that, if the Babylonian Talent 
was the ſtandard for the ſilver coinage in Perſia, its 


weight probably exceeded 70 Attic Minas. 
The fame author tells us, that Cyrus paid Silanus 
the Ambraciot 3000 Darics for ten Talents. There- 


fore, the Talent of filver was worth 300 Darics. And 
if 3000 Darics were coined out of the Euboic Talent 


of gold, 300 weighed ſix Euboic Minas: and ſup- 
poſing the Babylonian Talent to weigh 72 ſuch Minas, 


the price of gold, at that time, was twelve times its 


weight in filver, as Plato, who was Xenophon's con- 


temporary, tells us it was (5). 


By the former of theſe 3 it appears proba- 


ble that the Babylonian Talent weighed above 70 


(4) Xenoph. Exped. L. I. (5) Plato, in his Hipparchus. 
* Attic 
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Attic Minas ; by the latter, that it weighed above 70 
Euboic ss ; and if Pollux took his value of the 


Babylonian Talent from Herodotus, as the text now 
ſtands, and Miian his value of the ſame, from a more 
correct copy of that author, or from ſome better 


authority, the Euboic Talent muſt have been equal 
to the Attic. 


§ III. * ' the Roman Money. 


PLIN V hath given the following hiſtorical ac- 


count of the Roman coinage: * Silver was firſt 
* coined at Rome in the 485th year of the City, 


„ when Q. Ogulnius and C. Fabius were Conſuls, 
« five years before the firſt Punic war. And the 


ce denarius was made to paſs for ten pounds of cop- 
ce per; the quinarius, for five; and the ſeſterce, for 
© two and a half. But the weight of the As was 
* reduced in the firſt Punic war, when the republic, 
e being unable to defray its expences, reſolved to 


«© coin fix Aſes out of the pound; whereby they 
« gained five parts, and paid their debts. The 


« ſtamp of the As was a double-faced Janus on one 
„ fide, and the prow of a ſhip on the other: on the 


e triens and quadrans a boat. After this, when they 


e were preſſed by Hannibal, Quintus Fabius Maxi- 
e mus being dictator [ about the year 5371, the As 


« was reduced to one ounce, and the filver denarius 


« made to paſs for 16 Aſſes; the quinarius, for eight; 


&« and the ſeſterce, for four. And the republic gained 


« one half [upon the copper money j. But in the pay 
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* of the army, the ſoldier always received a {ver 
% denarius for ten Aſes. The ſtamp of the ſilver 
% money was a chariot and a pair, or a chariot and 
te four horſes; whence they were called Bigati and 
© Qadrigati. The As was ſoon after reduced to half 


© an ounce, by the Papirian Law.—— What is now 
ee called the Victoriat, was coined by the Clodian Law; 
before which, it was imported from Illyricum as 
« merchandize: its ſtamp is a Victory, whence it 
« takes its name. The gold money was coined ſixty 
« two years after the ſilver, and the ſcruple paſſed 
for twenty ſeſterces, which, as the ſeſterce was 
« reckoned at that time | 24 Aﬀes], made the pound of 
„ gold worth nine hundred iir denari (1) of 16 
Ales each]. It was after ward thought proper to coin 
forty pieces out of the pound of gold. And our 
«© Princes have, by degrees, diminiſhed their weight 
« to 45 in the pound (2). 

Thus far Pliny, whoſe date of the firſt _— of 
filver 3 is confirmed by Livy (3)- 
The Denarii now remaining are of v various kinds. 
The moſt ancient are the Bigati and Quadrigati, having 
on one ſide the head of a woman in a helmet, with 


= (0 The common reading is ſeſtertios DCCCC, which I ſhall 
| . hereafter, 

(2) Plin. Nat. Hiſt, L. XXXIII. c. 3. In 3 editions of 
Pliny before Hardouin, the numbers 40 and 45, are thus writ- 
ten X. XL. M. and X. XLV. M. whence Agricola and Suellius 
have ſuppoſed the M. after the former number, to be a miſtake 
of the tranſcriber for II. and that after the latter for III. But 
Hardouin in bis note on this paſſage hath ſnewn the M. in both 
places, to be ſuperfluous. In the laſt claufe, I read minutiſſim? 
vero, not manutiſſum? Nero. 


( 3) See the epitome . 
the 
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the inſcription ROMA, and the mark of the Dena- 
rius X or X, and ſome few XVI, and a Biga or Qua- 
driga on the other. The next to theſe in antiquity 
have the head of Rema, or ſome other Deity, on one 
fide, and on the reverſe, the name of the mintmaſter, 


or mintmaſters, with hiſtorical or emblematical fi- 


cures. Many of theſe have the X or X, which con- 


tinued to be the mark of the Denarius long after it 


paſſed for 16 Aﬀes ; whence ſome have concluded that 


it was reduced again to ten Aſſes, contrary to the ex- 


preſs teſtimony of Vitruvius (4) ; and Tacitus tells us 
that the mutinous legions in Pannonia demanded, to 


have their pay raiſed from ten Afes, to a Denarius. 


A third fort hath the head of a Conſul or a General on 


one fide, with an hiſtorical or emblematical reverſe. 


Few, if any, of theſe have the mark X or X upon 
them. Theſe three ſorts are called Conſular Denarii, 
as having been ſtruck during the republican govern- 
ment by Conſuls. The Imperial Denarii have com- 


monly the head of the reigning Emperor, with his 
name and titles on one fide, and ſome emblematical 


figures on the reverſe, with a ſuitable inſcription. 
The Romans colncd their firſt gold money by the 


Scruple, as appears from Pliny's account, which is 


confirmed by the coins; for he tells us the Scruple 
paſſed for twenty Seſterces, and the reare gold coins 
now remaining with the numerals XX, and XXXX, 


which anſwer to the weight of one, and two ancient 


Roman Scruples. Theſe have the head of Mars on 
one ſide, with the numeral letters denoting their value, 


(4) Vitruvius, L. III. c. 1. So likewiſe Voluſius Mztianus. 
Taciti Annal. L. 1. § 17. & 26. 
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and, on the reverſe, an Eagle ſtanding on a Thunder- 
bolt. The latter coins of this ſcrupular ſtandard 
are like the Denarii of the age in which they were 
ſtruck ; as was the gold of the diffcrent ſtandards that 
ſucceeded it. 

The Romans did not uſe the Denarius for a weight, 
as the Greeks did their Drachm; till the Greek phy- 
ſicans coming to Rome, and finding the two coins 
nearly equal, preſcribed by it, as they had been ac- 
cuſtomed to do by the Drachm in their own country. 
Neither did the Roman Pound depend on the weight 
of the Denarius, as the Greek Mina did on that of 

the Drachm; but the weight of the Denarius depend- 
ed on the Pound. : 

The antient Roman Pound was divided into 12 
Ounces, and the Ounce into 24 ſcruples (5). And 
welearn from Celſus and Pliny, that 84 Denarii were 
coined out of the Pound of filver (6); therefore, if 

we knew the true weight of the Roman Pound, we 
| ſhould thence know that of the Denarius. 

There are many antient Roman weights now re- 
maining, from under an Ounce to 100 Pounds (7) ; 
ſome of them with inſcriptions have the appearance of 
ſtandards. 

Lucas Pztus, from an antient weight of 10 Pounds, 
another of 4 pounds, and a third of 1 pound, inſcribed 
EX. AVC.D.CAS. in letters of ſilver, beſides three 
ſmaller of 3, 6, and g ounces, all fix n and 


(5) Pos de Re Ruſtica, L. I. c. 10. Collumella, k . 
and Voluſius Mæcianus. 

(6) Celſus de Medicina, L. V. c. 17. Pliny, Nat. Hiſt. 
L. XXXIII. c. . 

(7) See Theſ. Antiq. Roman. Vol. XI. col. 1661. 


agreeing 
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agreeing together, determined the antient Pound to 
contain 11 ounces, 10 ſcruples, modern Roman 
weight 8). But where he gives the weight of 
Velpaſian s Congius (9), he makes ten antient Roman 
Pounds to weigh g pounds 6 ounces 10 ſer. 10 gr. 
modern weight. The modern Roman ounce con- 
tains, like the antient, 24 ſcruples, the ſcruple 24 


grains. Therefore, according to this determination, 
the antient Roman Pound ſhould weigh 11 ounces, 


10 ſcr. 152 gr. modern weight, which is equal to 


5012+ Troy grains, if the exact weight of the mo- 


dern Roman ounce be 435 Troy grains, as Greaves 
reckons it. But Pætus uſed a ſteelyard, which is a 
very fallacious inſtrument, 

Gruter hath exhibited a conſiderable number of 


ancient Roman weights(1). Such of marble, from 


1 to 10 pounds, as were intire, have neither mark 


nor inſcription. His two heavieſt weigh 9 pounds 


8 ounces each, modern Roman weight, which give 
an antient Pound of 5081 Troy grains. Such of the 
reſt as are ſuppoſed to be intire, make it under 5000. 
His leſſer weights vary conſiderably. The Triens of 


Ruſticus gives a pound of 5092 Troy grains; his 


Sextans one of 5246. Among the braſs weights are 
two inſcribed AD. AVGVST. TEMP, C.P. One of 


five Pounds, weighing 5 pounds 24 ounces, makes 


the ancient Pound equal to 5475 Troy grains; the 
other is a Triens, and weighs 3 ounces, 19 ſcr. 4 gr. 


which gives 4992 Troy grains for the Roman 


Pound. 


(8) Theſ. Antiq. Roman. Vol. XI. col. 1619. 
(9) Ibid. col. 1635. 
2) Grutez's Inſcriptions, p. cexxi. 
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Fabretti blames Pztus for making the ancient 
Roman Pound lighter than the modern (2), and pro- 
duces ten ancient weights, to prove the contrary, 
Three of them are of braſs, and by their inſcriptions 


have the appearance of public ſtandards. One, with 


the mark X, weighs 10 pounds 5 Oz. 14 ſcr. modern 


Roman weight, which, reduced to Troy grains, give 


5 500; for the antient Pound. Another, marked V, 
weighs 5 pounds, 24 oz. and gives 5475 Troy grains 


for the antient Pound. A third marked II, weighs 
2 pounds, 1 oz, 9 ſcr. which makes the ancient 


Pound amount to 55 % Troy grains. His white 
marble weight hath no other inſcription but the mark 


I, for one pound, and weighs 13 ounces, 14 cr. 


equal to 5721 Troy grains. The reſt of his weights 


are from five ounces to three ſcruples, and give an 


ancient Roman Pound from almoſt 5500 Troy grains 
to above 5780. 


At the end of Eiſenſchmid's preface, we find two 


Aﬀes librales, one equal to 54073 Troy grains, the 
other to 53157 and a RQuadryyis of 21351 Troy 


grains, which gives a pound of 53378. 


According to Fabretti's weights, the ancient Roman 


Pound could not weigh leis than 5475 Troy grains, 


which is much greater than can be derived from any 
other evidences, as I ſhall ſhew hereafter. But, as 
many of the abovementioned weights have the ap- 
pearance of public ſtandards, I have thought proper, to 
take more particular notice of them, than writers on 
this ſubject have commonly done. 

Both Villalpandus and Greaves relied on the 
Congius of Veſpaſian for the ſtandard weight of the 


(2) Fabretti Inſeript. p. p. 523+ 
Roman 
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Roman Pound, not doubting its authenticity, though 
the note in Gruter ſays, ſome have ſuſpected it (3). 


What foundation they had for ſuch ſuſpicion, does not 


appear; but it 1s very difficult, to counterfeit the 
genuine cracks and corroſions of antiquity, in a veſſel 
of this kind; and Greaves tells us, that while he was 
in Italy, there was tound, among the ruins at Rome, a 
Semicongius in braſs, of the fame figure with this of 
Veſpaſian, the ſides much corroded with ruſt. This 
he alſo meaſured, and found it to be half of Veſpa- 
ſian's Congius (4). But weights are eaſily counter- 
feited ; and when the remains of antiquity were ſo 
eagerly ſought after, that artiſts found it worth their 
while to counterfeit the ancient coins, others might 
counterfeit the weights. 

The Roman Congins contained ten Pounds weig 
of wine (5). Veſpatian's ſtandard is of braſs; Pætus, 


Villalpandus, and Greaves, have given drawings of it; 


and Gruter tells us, the inſcription was in letters of 
filver. 


Pætus filled this veſſel to the narrow part of the 


neck with rain water, and weighed it with a ſteelyard. 
But this inſtrument is liable to great errors ; therefore 
his weight, which wants 51 modern Roman ounces 


of hon Villalpandus found it, is of ſmall authority. 
Voillalpandus filled it to the ſame height with ſpring 
water, and found it to contain juſt ten modern Roman 
pounds, which are equal to 525060 Troy grains. 
Auzout, filling it likewiſe to the ſame height with 
ſpring water, weighed its contents twice; and the near 


(3) Gruter's Laſcriptions, p. ccxxiii. 

(4) Greaves, p. 92. in a note. 

(5) Feſtus de veib. ſignif. v. PUBLIC A PONDERA. 
agreement 
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agreement of its capacity deduced from his weights, 
with Greaves's meaſure, by Millet(6), is a proof of Fe 
being very near the truth. 

Auzout's greater weight was 63024 Paris grains, 
equal to 516992. Troy; "his leſſer, 62750 Paris grains, 
equal to 514824 Troy (7). It is not faid, at what 
time of the year either of theſe weights was taken ; 
but the heat in ſummer, and the cold in winter, 
might have made a much greater difference between 


them. 


The mean between both is 3 159 1 Troy grains, 


which, divided by 10, give 5159.7 ſuch grains for 


the weight of the ancient Roman Pound. 


Fabretti inſiſts, that this veſſel ought to have been 
lled up to the brim (8); but the part above the 


neck ſeems to have been deſigned, either to prevent 


the liquor from ſpilling when poured out, or for a 


| ſecurity againſt the diminution of the ſtandard, which 


ſuch a finiſhing rendered impracticable. 
Several objections have been made to this Pound 


derived from the Congius, of which the following 


are the moſt material. 
Firſt, whereas the ſide of the Quadrantal contain- 


ing 8 Congii, ſhould be equal to the Roman Foot; 
the fide of a cube, containing 8 times this veſſel, 
exceeds the moſt authentic meaſures of that foot now 
remaining. But, as this relation of the two ſtandards 
to each other was of an ancient date, when all work- 


(6) See Philoſoph, Tran Val Ll. 5 « 790. 
(7) Divers ouvrages de 8 & de Phyſique par 


Mel de l' Academie Royale, Paris, 1693, in folio. p. 366. 
377: 

(8) Fabretti Inſcript. p. 527. 3 
manſhip 


1 
manſhip was probably very rude and inaccurate at 
Rome, we cannot wonder at ſuch a diſagreement; 
eſpecially as both the ſhape of this veſſel and the 
inſcription ſhew it was not adjuſted by the foot mea- 
ſure, but by weight. 1 
Secondly, the ſame bulk of any liquor being found 


to weigh more in winter than in ſummer, we cannot 
determine the preciſe weight of the Roman Pound 


from the contents of this veſſel, unleſs we knew the 
ſeaſon of the year in which it was originally adjuſted. 
Thirdly, Villalpandus ſeems to have made his ex- 


periment carefully (9); but his weight exceeds 
Auzout's leſſer weight by above 1000 Troy grains; 
though both uſed ſpring water. Now if two curious 
perſons, who endeavoured to diſcover the exact 
weight of the antient Roman Pound, could differ ſo 


much in weighing the contents of the ſame veſſel, 
can it ſeem improbable, that the Roman officer, to 


whoſe department the adjuſting this ſtandard might 


happen to belong, ſhould differ as much from its juſt 


weight? But if he happened to be a perſon of accu- 


racy, he would take care, that the ſtandard of a 
meaſure of capacity ſhould not fall ſhort of its ancient 
dimenſions, which is extremely unpopular; and, 
though he might endeavour to be exact, he would 
rather chuſe to err in exceſs than defect. Therefore, 


this veſſel is more likely to give too great a Roman 


Pound, than too ſmall a one. 


Fourthly, this veſſel was by law to contain ten 


Pounds weight of wine; which being lighter than 
water, the weights above-mentioned muſt be too 


| (9) See Greaves, p. 92. 
Vor- LXI. DSS = great. 
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oreat. But probably the Romans of that unphilo- 


ſophical age when this ſtandard was fift eſtabliſned 


were ignorant of this difference; and it might not 
be generally known, or not attended to, even in 
Veſpaſian's time; for Remnius Fannius, who lived 
long after, treating of the weights of various liquids, 
fuppoſes the weight of wine to be equal to that of 
water, : 


Nam libræ, ut memorant, beſſim ſextarius addet, 


2 


Seu puros pendas latices, ſeu dona Lyæi. 


And though he afterward tells us that ſome wines and 


ſome waters are heavier than others, he does not ſay 
that water is in general heavier than wine. And even 
at this day, when the ſpecific gravities of different 


liquors are fo generally known, our books of Phar- 


macy call a wine pint of any liquor a pound, There- 


fore it is not improbable that this ſtandard was ad- 
juſted by fpring water in the reign of Veſpaſian, 

But if it was really adjuſted by wine, the difference 
may be conſiderable; for, according to Eiſenſchmid's 


table of the ſpecific gravities of various liquids (1), 
that of pump- water is to Burgundy wine in the pro- 


portion of 371 to 355; and Auzont's mean weight 


of 5159 Troy grains diminiſhed in this proportion, 


gives but 49364 ſuch grains for the antient Roman 


Pound. | 


"Al the ahove circomfonces confiered. is froms - 
more probable that this ſtandard ſhould give wes great 


2 Roman Pound, than too ſmall a one. But as no— 


(3) Eiſenſchmid, p. 174, 175. 
— thing 
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thing certain can be determined from it, we muſt 
have recourſe to the coins, eſpecially the gold, which 
though not fo correctly ſiged as the Greek Philippics, 
are much more fo than the filver Denarii. 


Pliny tells us, that when the Romans firſt coined. 


gold, they made the Scruple paſs far 20 Sefterces. 
In the tables VI, VII. and X. of the Pembroke 


collection, we find nine pieces, weighing 17 grains, 


204, 334, $14, 53, 105, 107 twice, 1074. 
That this was the ſcrupular coin mentioned by 
Pliny appears from the numeral letters XX for 20 


Seſterces, on the ſmalleſt, and XXX on that of 333 


grains, which ſhould be its double; and all the reſt 


are multiples of ſomewhat between 17 and 18 grains, 


except the ſecond, which is a Scruple and half. 
What the mark „ X on that of 514 grains denotes, 


I cannot tell. Savot, and Hardouin (2) call this 


figure ꝙ a V, and ſay VX ſtood for 15; but though 


the Greeks often placed their humerals from right to 


leſt, I cannot find that the Romans ever did. 
Theſe nine pieces ſhould contain 34. Roman 


ſcruples: Their weight amounts to 608 Troy grains, 
which, divided by 34+, give 1742 for the Scruple 


whence the Roman Pound ſhould weigh 5075 


(2) Savot, P. III. c. 7. Hardovin's note on Pliny, This 
piece is 3 Roman Scruples, which valued at 6 Sefterces of 24 K. 


to the deſterce, was worth 150 Ae, or 9 filver Denarii and 6 


Aſſes, wanting but 2 Afes of 94 Denarii: Now in Ptolomy's geo- 
graphical tables, where the degree is divided #xctatizn; after the 
Roman manner; this character J, ftanes for one half; theretore 


being placed before the X (as on the coin) it might denote 93, 
as I before the X ſtands for 9. But Mr. Duane hath a gold 


coin with the ſame mark, and of the ſame impreſſion as this, 
which weighs but 454 grains, though it ſeems to be perfect. 


1. But 
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But theſe pieces are too ſmall, and too few in 
number, to determine this point. Mr. Duane hath 
that of one Scruple, in fine preſervation, weighing 
almoſt 174 grains. Mr. de la Nauze hath given the 
weight of the piece of 3 ſcruples with the mark / X 
in the French king's cabinet, which he ſays is exacthy 
64 Paris grains (3), equal to 5243 Troy, and gives. 
171 grains for the Scruple. 
This ſcrupular ſtandard ſeems to have continued 
till Sulla introduced one which Pliny hath not 
mentioned, on account, perhaps, of its fon duration. 
It was probably occafioned by the riſe of the value of 
gold; for when the ſcrupular ſtandard was firſt 
eſtabliſhed, gold was worth but about ten times its 
weight in filver, as I ſhall ſhew hereafter ; but 1 in 
Sulla's time it was much dearer. 

Cicero plainly alludes to this alteration in the coin, 
when, ſpeaking of his kinſman Marius Gratidianus, 
he ſays, At that time the money was in ſuch a flutuating 
fate that no man knew what be had (4) : and-both he 
and Pliny relate, that the law Gratidianus made in 
Sulla's abſence from Rome, for the regulation of the 
coin, was ſo popular, that ſtatues were erected to him 
in every ſtreet, and incenſe burnt before them (5). 
The intent of this law ſeems to have been, to reſtore 
the ancient ſtandard in oppofition to Sulla; for it ſo 
provoked him, that, on his return to Rome, he cauſed 
all the ſtatues to be thrown down (6), and Gratidi-. 


( 9} Memoires de PAcademie des- loſeriptions, Vol. XXX. ä 


P. 359- 
(4) Cicero de Officiis, L. III. & 20 
(5) Cicero, ibid. Pliny, Nat. Hiſt. * XXXIII. c. 9. 
6) Pliny, L. XXXIV. c. 6. 
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anus to be cruelly butchered: by the hand of Cati- 
Une (7). 


Three coins in. the Pembroke collection bear the 
name of Sulla, and weigh 166, 167, and 168 
grains (8). Bouteroue mentions one of 204. Paris. 
grains (9), equal to 167: Troy. If thirty of theſe 
were coined. out of the Roman Pound, the heavieſt 


of the four pieces gives a Pound of 5040 grains. 
The ſtandard of forty in the pound, mentioned by 
Pliny, ſeems to have ſucceeded to this of Sulla, and. 


continued. to the eſtabliſhment of the monarchy 
under Auguſtus; for Pliny ſays, Principes imminuere 


pondus; and the two heavieſt pieces I can find of this 


ſtandard, are, one of Pompey, in whole time it ſeems 
to have been introduced, the other of Antony and 
Octavius, ſtruck after the expiration of the Trium- 
virate, which differ but the tenth part of a grain in. 
weight. They are both in the Britiſh Muſeum, in. 
fine preſervation. The former is like coin 4 Tab. XI. 


of the Pembroke collection; the latter like coin 11. 


Tab. XII. But ſuch as bear the name Auguſtus, which 
he aſſumed with the monarchy, are lighter than thoſe 


of the Triumvirate. i 5 
Pompey's coin weighs 1284 Troy grains, the other 


1282. Mr. Duane hath both theſe coins in fine 
preſervation, the former weighing 1261 grains, be 
latter 127. Thoſe in the Pembroke Collection weigh. 


125 grains each. — 


7) Seneca de Ira, L. III. c. 18. 
(8) Tab. VIII. L 
(9) Recherches curieuſes des monnoyes de France. Paris, 
2666. in folio. | 
There 
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There are benden 1 in the Britiſh Muſeum, two of 
125 grains, like c. 2, and 4. in Tab. IX. of the 
Pembroke collection; one. of 124: like coin 3. 
all very little worn; and a fourth of 124 grains, 
like c. 4. Tab. VII. which ſeems to be perfect. Dr. 
Hunter hath two perfe& gold coins, one like c. 3. 
Tab. VIII. weighing 1253 grains; the other like 
c. 2. Tab. IX. which weighs 1254. 

Theſe ten coins give a mean Aureus of 120; 


grains. 


The Pembroke collection contains forty Aurei, from 

Pompey to the end of the Commonwealth. One of 
them weighs 127 grains; two 1264; fix 126; and 
the reſt from 1254 to 123; except two of 121, 
which, being probably ſomewhat worn, or otherwiſc 
diminiſhed, may ſafely be rejected. The remaining 
38 added co the ten above-mentioned, give a mean 
Aureus of 125-5, grains. 

But conſidering that thirteen of the forty-eight 
weigh from 1281 to 126 grains, and that many of 
the reſt are probably ſomewhat worn, we may fairly 
take 126 grains for the ſtandard weight of this coin; 
and the number of pieces under 125 grains, that are 
vouched for perfect, will not allow it to be greater. 

Bouteroue mentions two perfect Auret of Julius 
_ Caſar, each weighing 1 52 Paris grains, equal to 1242 
Troy. And Greaves in his firſt Table hath marked 
three of Julius for perfect, which weigh 1223, 123 f, 
end 1244 grains. 

If the Aureus of forty in the Pound weighed 126 
Troy grains, the Roman Pound muſt weigh 5046. 
The weight of this coin was gradually diminithed 


by the Emperors, till in Pliny's time forty-five were 
ſtruck 
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ſtruck out of the Pound, He died in the reign of 
Titus; and the mean Aureus of Greaves's table from 
Nero to that Prince, incluſive, is under 112 grains. 
That of the Pembroke Collection for the ſame period 
amounts to 113; but Nero's coins (contrary to 
Hardouin's reading of Pliny's text) appear to have 
been heavier than thoſe of Veſpaſian or Titus. 

Snellius, in his book De re numaria, hath given the 
weights of eleven Aurei, from Nero to Commodus, 
which he ſays were all as perfect as when they came 

from the mint. The lighteſt weighed 149 Dutch 
grains, the heavieſt 153; which anſwer to 1104 and 

1133 Troy. The mean taken from all the eleven, 
is almoſt 112 Troy grains. 

Bouteroue found the Aureus from Nero to Septimius 
Severus, to weigh from 13 Z Paris grains to 138; 
that is, from 109 ½ to 113; Troy. The mean of 
theſe two weights is 11122 grains. 

This ſtandard continued beyond the reign of Sep- 
timius Severus; and the Pembroke coins from Nero 
to that time, give a mean Aureus of almoſt 112 grains. 
But we cannot ſuppoſe all of them to be perfect. 
Greaves's tables make it 1133 for the fame period; 
but four of his pieces of Hadrian and the Antonines 
weigh from 1172 to 121 grains; which is an un- 
common weight for that age, and might poſſibly pro- 
ceed from an alteration of the ſtandard, which did 
not continue long. Excluding theſe four, the reſt 
give a mean Aureus of 1127 grains. 

Eiſenſchmid weighed a great number of ſuch as 
ſcemed perfect to the naked eye, and found the beſt 
of them to exceed 136 Paris grains, or 11153 Troy. 
But, upon en them with a elafs, they all ap- 

peared 
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peared ſomchow damaged; which, ſays he, in ſo 
heavy a metal, might amount to the loſs of a grain 
or two (1). But the loſs of leſs than a grain is very 
diſcernible, without the help of a glafe. 

Upon the whole, if the ſtandard weight of the 
imperial Aureus of forty-five in the Pound, did not 
exceed 112 grains, the Roman Pound will weigh 
$249 Troy grains, as we found it from the con- 
ſular Aureus. 1 

Alexander Severus coined pieces of one half and 
one third of the Aureus, called Semiſſes, and Tre- 
miſſes (2); whence the Aureus came to be called 
Solidus, as being their integer, 


Soon after the reign of this prince, the coinage ' 


came very irregular, till Conitantine entirely new 
modeled it, by coining 72 Solidi of four Scruples, 
out of the Pound of gold (3), and for the Denarius 
ſubſtituting the Miliarenfs, of which 1 ſhall give 
ſome account hereafter, 

SGteavess ſecond table exhibits twenty-nine of 
theſe Solidi from Conſtantine to Heraclius, weighing 
trom 674 grains to 70. The mean from the twenty- 
nige pieces is 69 grains, which, multiplied by 72, 
gives but 4968 grains for the Oy. of the Roman 


( 1) Eiſenſchmid, p-. 34. 

(2) Lampridius, in Alex. Severo. 

(3). Siquis ſolidos appendere voluerit, auri coi VI ſolidos 
quaternorum ſcrupulorum, noſtris vultibus figuratos, adpendat 
pro ſingulis unciis, XII pro duabus: eadem ratio ſervanda & ſi 
materiam quis inferat, 45 ſolidos dediſſe videatur. Cod. Theod. 

de Ponderatoribus, & 1. Again, Illud autem cautionis adjicimus, 
ut quotieſcunque certa ſumma ſolidorum pro tituli quantitate 
debetur, & auri maſſa tranſmittitur, in LXXII ſolidos libra 
feratur accepta. Cod. Juſtin. L. X. Tit. 70. de Suſceptoribus, Y 5. 


Pou nd. 


1 

Pound. But if the ſtandard weight of this coin 
amounted to 70 grains, the Pound will weigh 5040, 
agreeable to what we found it from the Aurei. 
The Pembroke Collection contains 57 of theſe 
pieces from Conſtantine to Juſtinian. Five of them 
amount to 70 grains, and 29 to 69; the reſt are 
lighter, even to 64 grains. But we do not Know what 
preſervation they are in. And unleſs the ſtandard 
weight of this coin amounted to 70 Troy grains, 
Conſtantine's Pound muſt have been ſomewhat de- 
ficient of the ancient Standard. : 

Having thus given as compleat an account of the 
Roman gold, as I have been able to collect from 
authors of credit, and my own obſervation, I ſhall 
proceed to examine the evidence We have of the 
weight of their filver money. 

The Conſular filver is fo unequal, that the Ro- 
mans muſt have been very negligent in fizing their 
pieces. Villalpandus tells us, that weighing many 
Denarii of the fame form, inſcription, and apparent 
magnitude, and ſo like to each other, that they ſeem 

to have been ſtruck, not only in the ſame age, but 
even on the ſame day, he found them to differ in 
"KC 5, 9, Or 10 grains from each other (4). 

There is a piece in the Pembroke Collection, Coin 

2. P. 3. Tab. 18, with the head of Roma, and X, 
the mark of the Denarius, on one fide, on the other 


(4) Cum plures Denarios appenderemus ejuſdem forme, in- 
ſcriptionis, & pene magnitudinis, atque ita ſimiles, ut non ſolum 
eodem tempore, ſed eodem prorſus die, percuſſos fuiſſe conjiceres, 
tamen eos deprehendimus quinis, novenis, aut denis granis pon- 
dere a ſe invicem diſtare. Villalp. De apparatu urbis & templi, 
p. 357. Ten Roman grains are equal to about 71 Troy. 
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Caſtor and Pollux, with RO M A in the exergue- 
which. weighs 81 grains. Another with the like 
impreſs on each fide, and V the mark of the Qui- 
narius behind the head, which weighs 33 grains. 
A third in the ſame page hath. the mark XVI behind 
the head of Roma, a biga on the reverſe, with 
ROMA in the exergue, which weighs but 54 
grains. As theſe pieces ſeem to be exhibited chiefly 
on account of their uncommon weight, we mult ſup- 
poſe the lighteſt to be perfect. 
In the Britiſh Maſeym is a coin. like the tenth in 
P. 3. Tab. 2. of the Pembroke Collection, which 
weighs above 73 grains. Another like the ſecond in 
P. 3. Tab. 18, which weighs 661 grains; and a 
third, which ſeems perfect in all reſpects, with the 
head of Roma and X on one fide, on the other a 
Quadriga with the inſeription CN. GE, which won 9 
but 55 grains. 
It is difficult to account for theſe differences in the 
weight of the ſame coin, eſpecially as Pliny ſeems to 
have been ignorant of ſuch inequalities; for he tells 
us of an Eaſtern King, that wonderfully admired the 
juſtice of the Romans in coining all. their Denarit of 
the ſame weight, though the impreſſes ſhewed them 
to be the money of different Emperors (5). Perhaps 
the King only admired the invention of coining, 
which was not known in his country; but Pliny, 
who tells the ſtory, certainly ſuppoſed all the Denaru i 
were of equal weight. 
Perhaps the heavy pieces of 73 and 81 grains 
were ſtruck at the mint for private perſons, to 2 give 
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(5) Pliny, Nat. Hiſt, L. VI. c. 22. 
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away in preſents on *. and New-yeats, ay 
was the cuſtom at Rome; and ſome of them may be 
modern forgeries : but the light pieces of 54 an 55 
grains, muſt have been owing to the negligence or 
roguery of the coiners; though ſome of theſe too may 
be counterfeits. 

The following Table exhibits the weights of forty- 
ſix of the faireſt Denarii in the Britiſh Muſeum. 
Such of them as are marked with two dots, are 2 
little worn, though very little. The Bigati and 
— are diſtinguiſhed by the letters B. and . 


Troy grains 


| 66, 5 - 61,15 
66,1 61, 12 
6 1 7 | 1 | 
03,33 . 61,1: 2 
63,15: e 
63,07: 50,066: 1 
| 03:05 3 B | 
bn, NO ES 1 
62,43:Q 60, 33: B 
82527 : 60,3: * 
57, 00,2 
2 2 b 
I, 9 5 : »95 * 
61,8 B 59,15: B 
6773 3.95 Q 
1573 585857 
61,55: 58,67: QO. 
. Q 58,2 Q 
Bog 38,15 
1,3 50,87: 
61,33 56,55 Q 
5, ꝶ | $5.0 


46 ce Sum total. 
60,95 Mean Denarius. 
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The mean | weight of the Denarius from all thefe 

pieces is 60,9 5 Troy grains; therefore, had all of them 
been perfect, it might have exceeded 61 grains. But 
the mean from the twenty-one that are ſo, amounts. 
but to. 60,92. Either of them comes very near to 
what Eiſenſchmid found it by the like method; 
though he rejected ſome pieces for no other reaſon but 
becauſe he thought them too light. 

But a mean from pieces fo unequally ſized is not 

to be relied on. And it may be queſtioned whether 
thoſe of above 63 grains ever paſſed as common coin. 
Greaves, who had examined many hundred Denarii 
Conſulares, ſays the beſt amounted to. 62 grains ; but 
had he met with any of 63, or even of 624, it cannot 
be doubted that he would have mentioned them in 
ſupport of his Denarius of 62+. grains from the 
Congius. Therefore the pieces of 63 grains and up- 
ward muſt be very uncommon, whereas they make 
above a ſeventh part of the number in this table. 

Hence I conclude, that the mean derived from this 
table is of very ſmall authority. 

But if we take 5040 Troy grains for the weight of 
the Roman Pound, as determined from the Gold 
coins; the ſcruple will weigh 174 grains; the Con- 

ſular Aureus, 126; the Imperial Aureus, 112; and 
the Solidus, 70: all which are probable weights of 
the ſeveral Coins; and the Conſular Denarius of 84 
in the Pound will weigh juſt 6o Troy grains. 
And this muſt be very near its true ſtandard 
weight; for were. we to add only half a grain to it, the 
Conſular Aureus would exceed 127 grains, which is 
certainly too great a weight for that coin, 
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Though Pliny gives no particular account of any 
alteration in the weight of the Denarius, it was un- 
doubtedly diminiſhed by the Emperors as well as the 
Aureus, though by what degrees is uncertain ; for 
Galen tells us, that the writers on weights and mea- 
ſures differed in the number of Drachms Denarii] 
they aſſigned to the Ounce; moſt of them making it 
to contain 7+, ſome but 7, and others 8 (6). The 
later writers make it contain 8 Denarii, of 3 ſcruples 

each (7). 
| Greaves © found by examining many Imperial 
© Denarii, that from Auguſtus's time to Veſpaſian 
« they continually almoſt decreaſed, till, from being 
the ſeventh part of the Roman Ounce, they came: 
* now to be the eighth part: and therefore 96 were 
« coined out of the Roman Libra, whereas before, 
under the Conſuls, 84. From Veſpaſian to Alex. 
©. Severus, as far as he had obſerved, the Silver con- 
tinued at a kind of ſtay in reſpect of weight, ex- 
cepting only ſuch coins as upon ſome extraordi- 
«© nary occaſion, both then, and in the firſt Emperors 
te time, were ſtamped, either in honour of the Prince, 
or of the Empreſs and Auguſta familia, or elſe in 
% memory of ſome eminent action. Theſe laſt moſt 
4 uſually were equal to the Denarii Conſulares, and 
e many of them had theſe characters EX. S. C, or 
4 elſe 8. P. Q. R. Under Severus and Gordianus, 
i the Denarii began to recover their primitive weight, 
but moſt commonly with A notable abaſement, 
« and mixture of allay (8).” Eiſenſchmid hath 


(6) Galen, de med. comp. ſec. — III. c. 3. 


(7) Rhemnius Fannius, Cleopatra, Dioſcorides, &c. 
(8) Greaves, p. 113. 
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given the like account af the Imperial Denarius, and 
fays he found its weight from Nero to Sept. Severus, 
to be 7 the Conſular Denarius in the proportion of 
to 
K Bug Herepiel the weight of the ancient 
Roman Pound from the gold coins, to be 5040 
Troy grains, it ſeems requiſite to ſay ſomething con- 
cerning the heavy weights exhibited by Gruter and 
Fabretti, which are irreconcileable to every other 
evidence. 

Thoſe with. inſcriptions are not older than the reign 
of Auguſtus; but neither his coins, nor thoſe of tis 
ſucceſſors, will by any means anſwer to ſuch ſtandards, 

Fabretti's mean — of 5500 Troy grains, ex- 
ceeds Auzout's mean Pound from the Congius by 
above three fourths of the antient Roman Ounce, 
though that veſſel is greater than can be derived from 
the greateſt probable meaſure of the antient Roman 
Took, 

The weight of ſpring-water contained] in the cube 
of half that foot (which was the legal meaſure of the 
Congius) 1s thus determined. 

According to Eiſenſchmid's Table of ſpecific gra- 
vities (1), a cubic Paris inch of ſpring-water ſhould 


weigh 374 Paris'grains in winter, when liquors are 
heavieſt. Therefore the cube of half the Paris foot 
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15 (or 216 cubic Paris inches) muſt weigh 80784 ſuch 
| 1 grains. 
1 The greateſt probable meaſure of the antient 3 
| bs man foot, does not exceed 974 ſuch Parts as the Paris 
. foot contains 1065 (2). 
; (9) Eiſenſchmid, p P» 33. (1) Eiſenſchmid, p. 175. 
05 See the Diſcourſe on the Roman Foot, Phil: Tran. Vol. LI. 


And 


(r! 
And as the cube of the Paris foot, is to the cube of 
the Roman foot, ſo are 80784 Paris grains, to 61725 


ſuch grains, the weight of the ſpring- water contained 


in the cube of half the Roman foot. 


But 61725 Paris grains, are equal to 50634 


Troy; therefore the Roman Pound, according to = 
calculation, ſhould weigh 506 37 Troy grains, 


ceeding that derived from the coins, bat by 2 35 boch i 


grains. 
If, on the other hand, we take Fabretti 5 Pound of 


5500 Troy grains (equal to 67044 Paris) and reckon 
the weight of a cubic Paris inch of ſpring-water 374 


Paris grains (as before), a Congius of ten ſuch Pounds 
will require a Roman foot of 1001 ſuch parts as the 


bable meaſure of that foot. 


Thus theſe heavy weights neither agree with the 
Roman money nor with the Congius; which is a 
circumſtance not eaſily to be accounted for, as the 
authorities for the larger Pound are indiſputable, and 
we do not know that the Romans uſed two 1 . 


like our Troy and Averdepoids. 


The Denarius continued to be the current ſilver 
money of the Empire, till Conſtantine ſubſtituted the 


Miliarenſis in its ſtead. 


The price of gold had been increaſiiig a conſider- 


able time before his reign, which made a new regu- 


lation of the money necetfary. For this purpoſe, . 
Conſtantine divided the Pound of gold into ſeventy- 
two Solidi (3), which was a more commodious 


$2}. See the Theod, and Juſtinian Codes quoted in p. 504+ 


number 


Paris foot contains 1065* ; which Exceeds any pro 
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number than either 40 or 45, as it divided the Ounce 


and half Ounce without a fraction. He likewiſe 
altered the weight of the filver coin, and fixed the 
price of the Pound of gold at 1000 pieces of his new 


ſilver, which were thence called Miliarenſes (4). This 


he ſeems to have done in imitation of the ancient 


coinage; for when the Aureus of forty in the Pound 
paſſed far 25 Denarii, the Pound of gold paſſed for 


ooo. 
But it was attended with this 1 inconvenience, that 


his Solidus could not be exchanged for its true value 
in ſilver; for 1000 divided by 72 is 1323 but it paſſed 


37 
for 14 (5), which was more than it was worth, and 


made two prices of gold at the fame time; one the 
legal price of 1000 Miliarenſes for the Pound ; the 


other, the current price, of 14 for the Solidus, which 


muſt have occaſioned diſputes in the payment of 
ſmall ſums. 


To remedy this inconvenience, it was thou ght pro- 
po to alter the weight of the filver money, So hav- 
ing fixt the price of the Pound of ſilver at five 
Solidi (6), to coin bo pieces out t of 1 it (7); which 


(4) MuAuzpnovov, T9 xe rug 1 Nb AiTpas' pain yap 0 
"Pro al. re Tua **, dl BTW al ere ad rc To w TS 4 
pg, ive 0; urs 5 1124 T& Xia Hp, agi va Vopr ws 
Aahyavay prriopnoig I, Gloſſæ nomicæ, e by Gronovius, 
L. iv. c. 16. de pecunia vetere. 8 

(5) See the preceeding note. 
(6) Jubemus ut pro argenti ſumma quam quis tneſauris fuerit 
illaturus, inferendi auri accipiat faeultatem, ita ut pro ſingulis 


libris argenti, quinos Solidos inferat. Cod. Theod. De atgenti 
pretio, & Cod. Juſtin. L. X. Tit. 76. 


(7) Cum publica celebrantur officia, fit frortulls nummus 
A majorum argenteum nummum fas ſit expendere, 


retained 


1731 


retained the name Miliarenſes, though the Pound of 
Gold was worth but 864. 


A ſcholiaſt on the Baſilics tells us, that «© One 


« Siliqua [of gold] is worth 12 Folles [of copper], or 
« half a Waren Wk 


ct a Solidus, for the whole Solidus is worth 12 Mi- 
e liarenſes, or 24 Siliquas (8).” The Roman Pound 


contained 1728 Siliquas (9), therefore there were 72 
of theſe Solidi in the Pound; and each of them being 


worth 12 Miliarenſes, the Pound of filver, which 
was valued at 5 Solidi, muſt have contained 60 


Miliarenſes. 

How many Miliarenſes Conſtantine coined out 
of the Pound of filver is no where ſaid; but if the 
price of Gold was nearly the ſame in his reign, as 
when 5 Solidi were worth a Pound of filver, the 


Pound muſt have been worth 14* Pounds of filver ; 
and 1000 divided by 142, gives 69+ for the number 
of Miliarenſes coined out of the Pound. Therefore 


it is probable Conſtantine's number was either 69 or 


70. If the former, each piece ſhould weigh 73 


Troy grains; if the latter, 72 l 
Eiſenſchmid found the larger ſilver of Conſtantine 


to come up to go Paris grains, or 73. Troy; but 


the ſmaller (which ſhould be its half) ſeldom a- 
: mounted to 40 Paris grains, or 324 Troy; which 


quam qui formari ſolet, cum argenti libra una in argenteas ſexa- 
ginta dividitur. Cod. Theod, De expenſis ludorum. 


(8) Xp1 aden dri 76 Ly epd rio, OAH; 6401 16“, Iro. Ulapnois 


To LAY 7% av 1b LACY £5 voi cha f nu! To de p, 


VG 440 pee E miAapnoia e, A roi xegarin A. Schol. in L. XXIII. 


Baot.inw, apud e L. IV. c. 16. De pecunia vetere. 
(9) See Rhemnius Fannius, and others. 
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pieces of this leſſer filver, was called a Follis (1 * 


. 


leaves it uncertain whether 69 or 70 of theſe Mili- 


arenſes were coined out of the Pound. If 69, the 


proportion of gold to ſilver was almoſt 144 to 1; if 
70, 142 to I. 

= he Gloſſæ nomicæ, quoted by Gronovius and 
others, we have an attempt to ſettle the exchange be- 
tween the two Miliarenſes and the Solidus. The 
Gloſſographer, giving an account of the different 


ſums called Folles, fays, ** There is likewiſe another 


« Follis, conſiſting of the ſmaller ſilver which was 
« paid to the ſoldters, and thence called Miliarenſes, 
each of which is worth 14 Siliquas [of gold], and 
the Follis contains 125, which make 218 Siliquas 


2 * 


< and 9 nummi; or 109 of the Miliarenſes now 


current and-g nummi ; which are worth 9 Solidi, 
«. x, Miliarenfis, aud 9 nummi, and the Purſe of 12 5 
This Gloſs appears to come from a different hand 
from that before quoted, by tlie abſurd etymology 
here given of the word Mohuαi u; and the author 


did not underſtand his ſubject. For the Miliarenſis 


of 60 in the Pound, was undoubtedly worth 2 Siliquas 


of. gold, and if Conſtantine's was worth 13 when 


this Gloſſographer wrote, the two coins muſt have 
heen in the proportion of 8 to 7, and the exchange 


(3) E 42 d dre LEN — 5 #pyuglay A, 
1 1015 | SPXTUAT OS data, xa d rare U. Napno tay vA 
N d Exagov Tay roll ru IE apyvgiuy rcd rio Ev, Fjhiov, TeTage 
Toy 6 oz POM Ubi roladra enk. & oe KEPT cn, M 
et 0.7 ro, ws T0 U Nντν, Lapide 50 a X22) iu . yi 
vet ah IH, l uhẽ wv, XG les 9. 1d roi- 
uyv pat GpYvpIc CUvTyEle eis d õαονẽ-τ dt, x2 Ar tua¹,H QUANG 
Gloſſæ nomicæ apud Gronov. L. IV. c. 16, 


* made 
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made in ſmaller numbers without fractions; for 7 
Solidi being worth 84 of the new Miliarenſes, would 
exchange for 96 of Conſtantine's. 
But this Follis of 125 Miliarenſes, ſeems to have been 
intended for a more correct adjuſtment of Conſtantine's 
ſilver to his gold than 14 Miliarenſes for the Solidus; 
for it was the true value of g Solidi, which, at the rate 
of 14 for the Solidus, ſhould have exchanged for 126, 
which was one more than they were worth. And 
nine was the leaſt number of Solidi that could be ex- 
changed for their true value in Conſtantine's filver ; 
which this gloſſographer ſeems not to have known. 
For the Roman Pound containing 1728 Siliquas, 
Conſtantine's Miliarenſis was worth but the thouſandth 
part of them, or Is, which multiplied by 125 
make juſt 216 Siliquas without a fraction, which were 
equal to ꝙ Solidi, Or, ſuppoſing the proportion of 
Gold to filver the ſame when the new Miliarenſes were 
coined, as when the old ones were, 1000 of the latter 
and 864 of the former, being each worth a Pound of 
gold; divide both numbers by 8, and we ſhall have 
125 of the old, worth 108 of the new, which paſſed 
for 9 Solidi. 335 
Having mentioned the Follis, I ſhall endeavour to 
explain what it was. The word 1s Latin, and it 
anciently ſignified a little bag, or purſe ; whence it 
afterward came to be uſed for a ſum of money, and 
very different ſums were called by that name. Thus, 
the Scholiaſt on the Baſilics mcntions a Follis which 
was worth but the 24th part of the Xliliarenſis; the 
Gloſſæ nomicæ, one of 125 Miliarentes, and another 
of 250 Denarii (which was the ancient Seſtertium); 
Uuu 2 and 


516 
and three different ſums, of 8, 4, and 2 pound of 
gold, were each called a Follis (2) 

The Glolographer laſt quotes makes 9 Nummi 
equal to 4 of a Siliqua ; for 13 multiplied by 125, 1s 
2182, which he calls 218 Siliquas, and 9 nummi. 
Therefore 12 nummi were equal to a Siliqua ; but 
the ſcholiaſt on the Baſilics makes 12 Folles equal to 
2 Siliqua; conſequently, this Nummus and the ſcho- 
laſts Follis are the ſame. 

The Scholiaſt tells us, the Miliarenfis is was equal to 
24 Folles of copper, therefore the Ounce of ſilver 
containing 5 Miliarenſes of 60 in the pound, was 
worth 120 ſuch Folles. 

The Gloſſographer, deſeribing a Follis of 2 50 
Denarii, ſays, it was equal to 312 Pounds, 6 Ounces 
of copper (3). The Denarius of that age was the 
eighth part of an Ounce, therefore an Ounce of filver 
muſt have been worth 120 Ounces of copper. 
But according to the Scholiaſt, the Ounce of ſilver 

was worth ſo many Folles; therefore the Scholiaſt's 
Follis was an Qunce of copper. And this Follis being 
equal to the Gloſſographer's Nummus, that Nummus 
was likewiſe an Ounce of copper. 

By a Reſcript of Arcadius and Honorius in the 
Theodofian Code, the treaſury was impowered to 


(2) See the Gloſſe nomicz, quoted by Gronovius near the 
end of c. 16. of L. IV. 


(3) De qabfec os ig, N N Bandliios cet * 
Nudpia dax TE|nxovla, rar a MiTgas Tie : N 8yſiang 2E, ws. 


x d dlwapis NiTpay o N Syſias 7. Gloſle nomicæ, 
apud Gronov. L. IV. c. 16. 


receive 
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receive a Solidus for 25 Pounds of copper (4), which 
ſets the price of that metal at the 125th part of its 
weight in filver. But the ſame Reſcript in Juſtinian's 
Code (5) for XXV libris æris, bath XX libris æris. 
Both cannot be right, perhaps neither; and the true 
reading may be XXIV libris @ris, agreeable to theſe 
commentators. _ 

Eiſenſchmid found Conſtantine's copper money to 
weigh a quarter of a Roman Ounce (6); therefore 
the Scholiaſt's Follis, and the Gloſſographer's Num- 
mus contained four of them, as the ancient Nummus 
contained four Aſes; but whereas the Denarius 
formerly paſſed for four Nummi, it now paſſed for 
15, and the writers of this age ſay it paſſed for 60 


— mY 
. Aſſes (7). 
84. 07 the value of Gold in Greece and Rome. 


Herodotus reckons the value of gold to filver in. 
the proportion of 13 to 1 (1). Plato, who wrote 
about fifty years after him, fays it was 12 times the 
value of ſilver (2); and Xenophon, Plato's contem- 
porary, relates, that Cyrus paid Silanus the Ambraciot 
3000 Darics for the ten. talents he had promiſed 


(4) Eris pretia quæ a provincialibus poſtulantur, ita excipi 
volumus, ut pro XXV. libris æris, Solidus a poſſeſſore reddatur. 
Cod. Theodoſ. de collatione æris. 

) Cod. Juſtin. L. X. Tit. 29. 
(6) Eiſenſchmid, p. 141. 
(7) Hero, Epiphanius, &c. 
(1) Herodotus, L. III. gs. 
(2) Plato in his Hipparchus. : 
bim 
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him (3); which being Babylonian talents, agrees 
with Plato's eſtimate, as I have ſhewn above. 

After the conqueſt of Afia by Alexander, the im- 
menſe treaſures of the Kings of Perfia circulating in 
Aſia and Greece, reduced the price of gold to ten 
times its weight in ſilver, at which it ſeems to have 
continued two hundred years, or more. 

The Romans did not coin gold till above a hun- 
dred years after the death of Alexander : and Pliny 
gives the following account of its firſt coinage. 
Aureus nummus poſt annum LXII percuſſus eft quam 
argentcus, ita ut ſcrupulum valeret Sęſtertiis vicenis: 
quod effecit in libras, ratione Seftertiorum qui tunc erant, 

Seſtertios DCCCC (4). Now if the Scruple was 
valued at 20 Seſterces, the Pound, inſtead of being 
worth goo, muſt have been worth 5760 ſuch. 
Seſterces: but if for Seſtertios DCCCC, we read 
Denarios DCCCC, the account will be clear and in- 
telligible. The 4 ratione Seſtertiorum qui tunc 
erant, imply that the Seſterce of that age was differ- 
ent from the Seſterce of Pliny's time: but the quarter 
of the filver Denarius, or Nummus Seſtertius of 4 
Aſſes, was the ſame at both times, and we know of 
no other Seſterce but the ancient one of 24 AGs. 
Twenty ſuch Seſterces make 50 Aſs for the value of 
the Scruple of gold; which multiplied by 288 (the 
number of Scruples in the Roman Pound) give 
14400 Aſes for the value of the Pound of Gold. 
And reckoning 16 Aſes to the fil ver Denarius (which 
it pales for at the time of this coinage) 14400 Apes 


(3) Xe 1 in his nn of Cyrus, L. I. 
4) Pliny Nat. Hiſt, L. XXXIII. c. 3. 


make 


319 
make juſt goo ſuch Denalii; which is Pliny's 
number. 

That the Romans kept their accounts in L 5.99 
Seſterces of 24 Aste, long after the ſilver Seſterce 
paſſed for 4, appears not only from this paſſage, but 
from what Pliny ſays of the pay of the Army, that 
notwithſtanding the ver Denarius paſſed for 16 
Ajjes, it was paid to the ſoldier for 10: which implies 
that the Quæſtor's accounts were kept in copper 
money, as all the public accounts probably were. 
Caæſar is ſaid to have doubled the pay of the ſoldiers( 7 
and it appears from the account Tacitus gives of the 
mutiny of the legions in Pannonia (6), that at the 
acceſſion of Tiberius to the empire, their pay was 
but ten Aſſes a day; and they demanded a Denarius, 
not upon pretence that the legionary ſoldiers had ever 
received ſo much, but that ten Aſes were not an 
equivalent for the dangers and hardſhips a ſoldier 
underwent. Hence 5 Aſes appear to have been their 
pay before Cæſar raiſed it; but if this was their pay 
on the Quæſtor's book, they actually (according to 
Pliny) received a Quinarius of 8 A es, and Cæſar only 
nominally doubled it; which is more probable than 
that their pay at the time he raiſed it, ſhould be 
under two-pence three-farthings ' Engliſh a day. 
Polybius tells us, that in his time the pay of a Roman 
foot ſoldier was two Oboles a day; that of a centurion 
twice as much; and that of a horſeman a Drachm 


(or Denarius) (7). This muſt be underſtood of what 


(5) Sretonius in Julio, c. 26. 
(6) Taciti Annal. L. I. 517. 
(7) Polybius, L. VI. p. 484 of Caſaubon's edition. 
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they received, not of their nominal pay on the 
Quzſtor's book. The foot ſoldier, therefore, was paid 
at the rate of 5. Afes a day, which, in a country 
where a traveller might have his lodging and all ne- 
ceſſaries on the road for half an As (8), would be 
great pay, had not their cloathing, arms, and tents, 


been deducted out of it, as they were (9). But both 


the public and private riches of the Romans were 


increaſing very faſt when Polybius wrote, and the 
prices of all the neceſſaries of life muſt have increaſed 
in proportion, therefore it is probable that the ſoldier's 


pay was raiſed to 5 Afes on the Quæſtor's book, for 


which they received a — before Cæſar aug- 
mented it. 


If the Pound weight of gold was worth goo 


Denarii, 84 of which were coined out of the Pound 


of filver, the value of gold to filver muſt have been 


in the proportion of 900 to 84, or as 10+ to 1. And 


if this was the value of gold at Rome ſixty- two years 
after their firſt coinage of filver, it proves that no 
fewer than 84 Denarii were then coined out of the 


Pound. Now by an article in the treaty with the 


Etolians, about eighteen years after this ficſt coinage 
of gold at Rome, that people were permitted to pay 


one third of their tribute in gold, at the rate of one 


Pound of gold for ten of ſilver (1). Therefore gold 


was then but ten times the value of filver in Greece; 


and it could not be much higher at Rome, where 


filver was eſteemed the more uſeful metal, as appears 


by the limitation of the ſum to be pad: in gold, to one 


(3) Pol ybius, = = p. 103. 
(9) Pol, ybius, L. VL. p. 484. Taciti 1 L. I. 627. 
(1) Polybius. 8 Legat. § 28. Livy L. XXXVIIL. 


third 
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L 
third of the whole; and Pliny obſerves, that the 
Romans always required the tribute they impoſed on 
conquered countries ſhould be paid in filver, not in 
gold (2); therefore it is not probable that gold ſhould 
bear a much higher price at Rome than elſewhere, as 
it would, according to this account of its firſt coinage, 
if fewer than 84 Denarii were coined out of the 
Pound of filver. — . 
There is another paſſage in Pliny relating to the 
value of gold, which requires correction. Speaking 
of the Byfline thread, he ſays, Quaternis denariis 
ſcripula ejus permutata quondam, ut auri, reperio (3). 
When 96 Denarii were coined out of the Pound, each 
of them weighed 3 Scruples ; therefore 4 Denarii 
weighed 12 Scruples, which was nearly the value of a 
Scruple of gold when Pliny wrote. But Pliny knew 
no ſuch Denarius ; for he ſays, the lawful weight of 
that coin was the eighty-fourth part of the Pound ; 
beſides, he ſpeaks here of former times. Therefore 
for Quaternis, we ſhould read Ternis; for 3 Denarii 
of 84 in the Pound weighed 102 Scruples, which 
was nearly the ancient value of a Scruple of gold. 
From a paſſage in Tacitus, compared with Sue- 
tonius, we learn that in Galba's tune the Aureus paſled 
for 25 Denarii ; the former ſays -ut per ſpeciem 
convivii quoties Galba apud Othonem epularetur, coborti 
excubias agenti viritim centum nummos di videret; which 
the latter expreſſes thus, quoties cænd principem exci- 
peret, Auress excubanti coborti viritim di videbat (4). 
But 100 Nummi were equal to 25 Denaru ; there- 
(2) Pliny, Nat. Hiſt. L. XXXIII. c. 3. 
(3) L. XIX. c. 1. 1 
(4) Taciti Hiſt. L. I. § 24. Suetonius in Othone, c. 
See alſo Dio Caſſius, L. LV. UE : 
Vol. LXI. Xx x 
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fore when 40 Aurei were coined out of the Pound of 
gold, and 84 Denarii out of the Pound of ſilver, the 
Pound of gold paſſing for 1000 Denarii, was worth 
114 Pounds of filver. 

When the Aureus of 4 5 In the Pound paſſed for 
25 Denarii of 96 in the Pound, the proportional va- 
lue of gold to ſilver was as 375 to 32, or a little under 
"JS Oh: 

Buetonius tells us, that Cæſar brought ſo great a 
quantity of gold from Gaul, that he ſold it through- 
out Italy and the Provinces for 3000 nummi the 
Pound (5). 3000 nummi make 750 Denarii; and 
750 is to 84, as 8 toi. This was its price as 
merchandize, when the market was overſtocked, and 
the ſeller in haſte to diſpoſe of his goods ;. but what 
effect it had on the coin, we do not know, 

By the diminution of the Aureus. for above half a 
century before the reign of Conſtantine (6), the price 
of gold appears to have been riſing, till it. came to 
above 14 times its weight in ſilver; for fiye Solidi of 
72 in the Pound, being valued at a Pound of fil- 


ver (7), the proportion between the two metals was 
as 145 to 1. 


dy v. Of the value of the ancient Greek and i : 
money. 


IT does not-appear that either the ancient Greets 
or. Romans allayed their money, but coined the 


Suetonius in Julio, c. 54. 
See the Pembroke Collection, from Tab. xx. to XXIV. 
070 See. Cod. In. L. X. Ti. 76. quoted above. 


metals 


1. 
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metals as pure as the refiners of thoſe times could 
make them : for though Pliny mentions two inſtances 
of the contrary at Rome (1), the example was not 
followed, till the later Emperors debaſed the coin : 
and his expreſſion, miſcentur ara falſæ monete, ſhews 
he thought the practice illegal. 

Though the ancients had not the art of n ſil- 
ver, in ſo great perfection as it is now practiſed, yet. as 
they mixed no baſe metal with it, and eſteemed what 
they coined to be fine ſilver, I ſhall value it as ſuch. 


Sixty-two Engliſh Shillings are coined out of 


11 ounces 2 p. Wt. Troy of fine ſilver, and 18 p. wt. 


allay. Therefore, the Froy grain of ſine ſilver is 


worth .** ths of a Farthing, Hence the Attic 
Drachm of 66 grains will be found worth a little 


more than Ninepence farthing ; the Obole, a little 


more than Three halfpence ; and the Chalcus, about 
7. of a Farthing. 


But, for the reduction of large ſums to Engliſh 


money, the following numbers are more exact. 


fo #6. 


The Attic Drachm Tr EW 


SR I TIED. 
%%% c 6» 332» $>% 


Hence the Mina expreſſed in Pounds Sterling and 


decimals of a Pound will be & 3,8693 the Talent 


1. 272,1. 


The Romans bones by A/es before they coined 
| ſilver, after which they kept their accounts in Seſ- 
terces. The word Scſtertius | is an adjective, and ſigni- 


(1) Pliny Nat. Hift L, XXXIII. N 
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fies two and a half of any ſubſtantive to which it re- 


fers. In money matters its ſubſtantive is either As, 


or pondus; and Seſtertius As, is two Aſſes and a 


half; Seſtertium pondus, two pondera and a half, 


or 250 Denarn (2). 

When the Denarius paſſed for ten Aﬀes, the 8el. 
terce of 21 Aſſes was a quarter of it; and the Ro- 
mans continued to keep their accounts in theſe Seſ- 
terces long after the Denarius paſſed for ſixteen Aſſes; 


til, growing rich, they found it more convenient to 


reckon by quarters of the Denarius, which they 


called Nummi, and uſed the words Nummus and 
Seſtertius, indifferently as ſynonymous terms, and 


ſometimes both together, as Seſtertius nummus; in 
which caſe, the word Seſtertius, having loſt its ori- 
ginal fignification, was uſed as a ſubſtantive ; for 
Seſtertius nummus was not two Nummi and a half, 
but a ſingle Nummus of four Afes. 

They called any ſum under 2000 Seſterces ſo 


many Seſtertii, in the maſculine gender; 2000 Sel- 
terces they called duo or bina Seſtertia, in the neuter ; 


ſo many quarters making 500 Denarii, which was 


twice the Seſtertium; and they ſaid dena, vicena, 


&c. Seſtertia, till the ſum amounted to a thouſand 

Seſtertia, which was a million of Seſterces. But, to 
avoid ambiguity, they did not uſe the neuter Seſter- 
tium in the lingular number, when the whole ſum 
amounted to no more than 1000 Seſterces, or one 


Scſtertium. 


They called a million of Seſterces Decies num- 


mum, or Decies Seſtertiùm, for Decies centena mil- 


(2) See Gronovius, De pecunia vetere, L. I. c. 4. 
2 3 
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lia nummorum, or Seſtertiorum (in the maſcui;ne 


gender) omitting centena millia, for the fake of 
brevity : they likewiſe called the fame ſum Decies 
Seſtertium (in the neuter gender), for Decies centies 
Seſtertium, omittingCenties for the reaſon above- men- 
tioned ; or ſimply Decies, omitting centena millia 
Seftertiim, or centies Seſtertium; and with the nu- 
meral adverbs, Decies, Vicies, Centies, Millies, and 
the like, either centena millia, or centies, was always 
underſtood. 

Theſe were their moſt uſual forms of expreſſion, 
though for Bina, Dena, Vicena Seſtertia, they fre- 
quently ſaid, Bina, Dena, Vicena mall a num- 
mum (3) ; and Cicero, in the paſſage quoted in the 


ende hath uſed Mille Seſtertia, for Decies Seſter- 


tium. But Gronovius ſays, that expreſſion is not to 
be found elſewhere, and ſuppoſes it to be a falte 
reading, 

If the Conſular 8 contained 60 Troy grains 


of fine ſilver, it was worth ſomewhat more than 


Eightpence farthing and a half Sterling; and the As, 
of ſixteen to the Denarius, a little more than a Half- 
peny. 

l To reduce the ancient Selber of 23 Aﬀes, when 
the Denarius paſſed for 16, to pounds Sterling ng, mul- 
tiply the given number by 5454, and cut off fix 
figures on the right hand for decimals. 

To reduce Nummi Seftertii, or quarters of 
the Denarius, to pounds Sterling; if the given ſum 
be Conſular money, multiply by $727, and cut off 


(3) Suetonius in Julio, c. 38. Cicero in Verrem, L. I. 
„ 


1 
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ſix figures on the right hand for decimals; but for 
Imperial money, diminiſh the faid product by one 
eighth of itſelf. 

For example, Cicero ſays, Verres had received 
Vicies, ducenta triginta quinge millia, quadringentos 
decem & ſeptem nummos, or 2.235. 417 Seſterces: this 
being Conſular money, multiply by 8727, and cutting 
off fix figures from the product, C. 19 508,484 1 59, 
or 19508 J. 95. 8 d. will be their value in Engliſh 
money. 

Again, Suetonius relates, that when Veſpaſian 
came to the Empire, he found the treaſury fo ex- 
hauſted, that he declared Quadringenties millies, or 
40.000,000.000 nummi, were wanted to ſupport 
the Government (4). This was Imperial money, 


which, multiplied by 8727, and cutting off fix figures 
from the product, gives 349 tamed 


One eighth of which, 43.6 25.000. 


being ſubtracted, leaves FH 305. 445. 000 Pounds Sterling. 
But Budæus ſuppoſes, "that for Dundringenties mi 
lies, we ſhould read Qadiagies millies, which re- 


duces it to J. 30. 544. 300, and is a much more 
probable ſum. 


If the Millarenſes of 60 in the pound were fine 


ſilver, and weighed 84 Troy grains, they were worth 
46,9189i9. . Farthings and decimals, or almeſt 


11 pence 3 farthings Sterling; and the Soliaus pal- 


fing tor 12 of them, was worth a little more than 
11s. 8 4. 


The PR of go! 1g was worth $64 of theſe Mili- 
arenſes, amounting to 40537,94 Farthings and de- 


(4) Suetonias, in Veſpaſiano, c. 16. 3 
| mas, 


\ 
( 527 J 
cimals, which, divided by 1000, give 40,538, or 
above 10 pence and half a farthing for the value of 
Conſtantine's Miliarenſis in Engliſh money. 

The Conſtantinopolitans kept their accounts in 
Solidi, which are reduced to pounds Sterling, by mul- 
tiplying the given number by 58648, and cutting 
off five figures on the right hand for decimals. 


THE Greeks had no money at the time of the 
Trojan war; for Homer repreſents them as traffick- 
ing by barter (1 1), and Priam (an Aſiatic) weighs out 


the ten talents of gold, which he takes to ranſom his 


ſon's body of Achilles (2). 

This ponderal Talent was very ſmall, as appears 
from Homer's deſcription of the Games at the Fune- 
ral of Patroclus, where two Talents of gold are pro- 
poſed as an inferior prize to a mare with foal of a mule. 


Whence I conclude it was the ſame that the Dorian 


| Colonies carried to Sicily and Calabria; fer Pollux 


tells us, from Ariſtotle, that the ancient Talent of 


the Greeks in Sicily contained 24 Nummi, each of 
which weighing an Obole and a half, the Talent 


muſt have weighed fix Attic Drachms, or three 


Darics; and Pollux elſewhere mentions ſuch a Ta- 
tent of gold. 
than our Guinea; and if 2 Talents weighed 


about 6 Guineas, we may reckon the mare with foal 
worth 12; which was no improbable price, ſince 


(1) U Niad H. ver. 472. 
(2 3! 


140. Q. Ver. 22 


Vo. 


But the Daric weighed very little more 


. S — 2 ä , — — — 
a : 2 — — o? = "iam De — 1 IN N 8 ——— . mi, — 20 


- 
——— IS” 


— 


2 — - — — — — - - — — — a». a 
_— - — - - — 2 = — — 
— 5 
al T_T Iu. OS IO. LS —_ | ä 
p . 1 1 — > 
. : =SS 4.5 2 = 
* 1 — ws — 
* 9 Po 8 - i C C =_ 
—— —„—- —ʒ— = — p 
S 4 a — _ 
* £ 
" * 


r 


7 
_ 2924 — — —_ 
"ID... Wm 
wth.” 
rp * b 
— — 
— 


— —_— CO > CD” CC—_ 6—— — 
- — - - ” — 


— - — 4 — * <0 GR a wot — CO _- 
„„ OCW” OO OiI——_— 
— 


. — - . - 
EY . * - 2 * __ 
I 5 
* . 
— 


n 5 * 2 a” * - 
„ * # Ss - = 
2 — * 


2 
11 
. 

1 

"= 


- —_ 
— 
bh. 


- — — — — "ID «> 
* " © v2 5 ” 82 * ” 
> "=— . 


| 5 _— ww | — 
e . 
1 * 29 2 
* 


* — — - = — 


2 1 n = 
— — 1 
4 In, v4 . 
— 


— 
(> "I - _— 


I INCIS _ 


W T 
— . —— ͤ CCS = 


= 
— 
— — 


= — a ä — — — — 0 
——ññ ͤ — . — 2 A 
8 F 4 
p - = — : 
— CH 
1 rp . — — * - * — - 5 — So —— 
— % N * - - A. — — 1 — 
— 5 RL. * . „ * + - 
” 2M. = * = - - 9 = 8 » 
* =- — — * — ——— 
- —_— 
- © 2 T ne. 2 1 7 Fn, 4 : TA 
u * : _ L DS . 
8 * 1 N - 
* A . " "I Py , 
T 4 * * 9 PIE” 
a 2 . — wm Py 
3 * Aa; A 
* . E WET . * « =. 
— * — 1 _ = — = 2 — 
% - Da . ; 2 o * 
= 1 * 9 . — — N 7 
_— RR Y—e— en —ð \ - . = > * 4 : . 
3 — * _ 2 p - by l \ 


828 | 
we learn from a paſſage in the Clouds of Ariſtophanes, 
that, in his time, a running horſe colt 1 12 Minas, or 
above 46 pounds Sterling. 

Therefore, this ſeems to have been the ancient 
Greek Talent, before the art of ſtamping money had 
introduced the greater Talents from Afia and Egypt. 

Herodotus tells us, the Lydians were reputed to 
be the firſt that coined gold and ſilver money (3); 
and the Talent, which the Greeks called Euboic, 

certainly came from Afia. Therefore, the Greeks 
learned the uſe of money from the Afiatics. 
The Romans took their weights and their money, 
either from the Dorians of Calabria, or from Sicily; 
for their Libra, Uncia, and Nummus, were all Doric 
words, their Denarius was the Sicilian Azz«Aov ; and 
Pollux tells us, from Ariſtotle, that the Sicilian Num- 
mus was a quarter of the Attic Drachm (4); and 
the Romans called a quarter of their Denarius by the 
ſame name. 
The weights I have produced of the Greek and | 
Roman coins, ſo fully prove the ancient Attic Drachm 
to have been heavier than the Denarius, that it may 
ſeem ſuperfluous to quote any authorities in ſupport 
of their evidence: nor ſhould I do it here, but in 
order, at the fame time, to anſwer an objection 

which may be made to the weight J have afſigned to 
the Attic Drachm. : 

In the treaty between the Romans and Antiochus, 
recorded by Polybius and Livy (5), the weight of 


(3) Herodot. L. I. 5 94. 


(y) See Pollux, L. IX. c. 6. $ Bo, 81. 87. & L. IV. 
c. 24. F 175. 
(5) Polybius, f Leg. 8 35. Livy, L. XXXVIII. 


C. 38. 
the 
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the Euboic talent is ſet at 80 Roman Pounds. The 
Talent is not, indeed, called Euboic, in the Treaty, 
which was ſuperfluous when its weight was ſpeci- 
fied ; but both hiſtorians, in relating the terms offered 
by Scipio to Antiochus, on which this treaty was 
founded, call it ſo(6). Therefore in Livy's recital 

of the treaty, for Argent: prob: XII millia Attica ta- 
lenta, we ſhould read, with Gronovius, Argenti probi 
Attici XII millia talenta. N 8 8 
In F II of this diſcourſe, I have endeavoured to 
prove that the Euboic Talent was equal to the Attic; 


and if fo, it contained 6000 Attic Drachms ; but 80 


Roman pounds contained 6720 Denarii; therefore, 
according to this treaty, the weight of the Attic 
Drachm muſt be to that of the Denarius, as 6720 
to 6000, 5 
And, even if the Euboic Talent was heavier than 
the Attic, in the proportion of 72 to 70, the Attic 
Drachm would ſtill be heavier than the Denarius ; for 
in that caſe, the Luboic talent ſhould contain 6171 
Attic Drachms, and the two coins would be in the 
proportion of 6720 to 6171. 5 
But an anonymous Greek fragment publiſhed by 
Montfaucon (7), makes 100 Attic Drachms equal to 
112 Denarii; which proportion of the two coins being 
the ſame with that of 6000 to 6720, ſeems to have 
been taken from this treaty; and if it was, that 
writer certainly thought the Talent therein mentioned, 
equal to the Attic. e 


(6) Polyb. Exc. Leg. $ 24. Livy, L. XXXVII. c. 45. 
(7) AnaleQta Græca, p. 393. Paris, 1688, in Quarto. 
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This proportion, however, does not agree with the 
weights I have aſſigned to the two coins; for if the 
Denarius weighed 60 Troy grains, and the Attic 
Drachm 663, 6650 Denarii ſhould weigh 6000 
Attic Drachms, or a Talent; but this number of 
Denarii is deficient of 80 Roman Pounds, by juſt 10 
Ounces. 

Now, this adjuſtment of the Talent to Roman 
Pounds, was probably occaſioned by the Greeks at- 
tempting to impoſe light weights upon the Romans, 
who finding the Talent to exceed 79 Pounds, might 
take what it wanted of 80 in their own favour, to 
puniſh the Greeks for their unfair dealing. Or, the 
ſtandard the Romans pitched upon for the Euboic 
Talent might be ſomewhat over-weight; and the 
Coin of Lyſimachus above-mentioned, makes this 
conjecture not improbable ; for that in the poſſeſſion 
of Mr. Duane weighs 5 37, 6 Troy grains, which di- 
vided by 8 gives a Drachm of 67,2, exactly the 
weight required by this treaty, ſuppoling the Dena- 
rius to weigh 60 grains. But the gold coins of Philip 
and Alexander are ſo perfect, and ſo correctly ſized, 

that their authority is indiſputable; and if the 
mean Drachm of 664 grains derived from them 
were ſomewhat too ſmall, it cannot be increafed by 
above a quarter of a grain. 

Therefore, I ſuppoſe the great weight given to the 
Talent by this Treaty, may ariſe, partly from too 
heavy a ſtandard, and partly from the Romans taking 
the turn of the ſcale in their own favour. 

After the Romans became maſters of Greece and 
Aſia, the Athenians might find it their intereſt to 
lower their Drachm to the weight of the Dena- 

rius, 


531] 


rius, long before they were reduced into the form of 
a Roman Province, by Veſpaſian. When they did 


this, and whether they did it gradually, as may ſeem | 


probable from ſome Tetradrachms now remaining, 1s 
uncertain ; but that they did ſo, ſooner or later, can- 
not be doubted. 

Pliny and Scribonius Largus expreſly ay, the 
Attic Drachm was equal in weight to the Dena- 
rius (S): and A. Gellius, who, having reſided long 


at Athens, could not be ignorant of the value of the 


current money of that city, ſays 10000 Drachms 


were in Roman money, ſo many Denarii(g). And 


the Attic gold coin above-mentioned, in the Britiſh 


Muſeum, is a proof of their having reduced their 


money to the Roman ſtandard. 


Theſe are the moſt authentic teſtimonies that the” 
two Coins ever were equal; for though all the 
Greek writers of Roman affairs, call the Denarius, 


Drachma, it is no proof of their equality; for one 


being the current coin of Rome, as the other was of 


Athens, and not very unequal in value, a Greek 
might conſider the Denarius, as the Drachma of 
Rome, and tranſlate it by that word, which was 


familiar to his countrymen; as we call the French 
Ecti, or the Roman Scudo, a Crown ; which hath 


no more affinity to the French or Italian names, 
either in ſound or WN than Drachma hath 


to Denarius. 


(8) Pliny, Nat. Hiſt. at the end of L. XXI. Scr. Largus, in 
his Preface. 


(9) A. Gellius, L. I. c. 8. Hoc facit nummi noſtratis Dena- 


rium decem millia, 
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But the opinion that the ancient Attic Drachm 
was really equal to the Denarius, hath occafioned 
much confuſion in the writers on this ſubject. Hence 
it is, that Rhemnius Fannius hath told us of an Attic 
Libra, or Mina (for he calls it by both names) of 75 
Drachms ; for the Roman Pound being reckoned to 
weigh 75 ancient Attic Dlachms, Fannius, ſuppoſing 
them to be equal to fo many Denarii, concluded it 
muſt be an Attic weight, as it could not, on fuch 
ſuppoſition be the Roman Pound. 

An anonymous fragment ſays, The Attic Mina 

werghs 12 Ounces, the other 16 0 ): the former was 
the Roman Pound; the latter, the ancient Attic 
Mina. Which makes it probable, that when. the 
Athenians reduced their money to the Roman 
ſtandard, they adopted the Roman Weights; and 
this may have occalioned many miſtakes in the later 
writers. 
The great diſproportion between the copper and 
ſilver money, when the Romans firſt coined the latter, 
hath induced many to believe that the firſt Denarii 
muſt have been heavier than the eighty-fourth part 
of their Pound; thinking it incredible that filver 
ſhould ever be valued at 840 times its weight of 
copper. But they can produce no ancient author of 
credit, in ſupport of this opinion. 

On the contrary, Dionyfius of Halicarnaſſus, wha 
made diligent enquiry into the antiquities of Rome, 
while all, or moſt of the evidences relating to them 
were in being, giving an account of the firſt inſti- 


(1) See the Appendix to Stephens's Greek Theſaurvs, 
col. 219. | | 


tution 


a) 


tution of the Claſſes by Servius Tullius, hath valued 
what the Romans called centum mio ris, or 100009 
Pounds weight of copper, no higher than 100 Mi- 
nas (2), which is at the rate of a 'Drachm for every 
10 Pounds of copper; and this valuation he muſt 
have taken from the price of coppe When the Ro- 
mans firſt coined ſilver, reckoning the Denarius of 


that time equal to what it was when he wrote. But 


had the firſt Denarius been Didrachmal or Tetra- 
drachmal, ſo well-informed a writer muſt have 
known it, and would have valued the copper money 


accordingly. Neither is it probable that Pliny, who 


| hath given ſo particular an account of the diminution 
of the As, ſhould omit that of the nnn 
But it is not impollible that ſilver might be o 


ſcarce at Rome when it was firſt coined there, as to 


bear the above-mentioned proportion to copper; and 
the Romans, not being a trading people, might have 


no regard to its value elſewhere. It is likewiſe pro- 
bable, that, through ignorance and inexperience in 


money matters, they ſet too high a value on it at 
firſt ; which ſeems to have been the caſe, by its quick 
reduction from 840 times its weight in copper, to 


140, in leſs than thirty years; and again to 112 in 


between twenty and thirty years more; and not very 
long after to 56, at which price it remained during 
the continuance of the republican government. 


But we are little intereſted in the weight of the 


Denarius for the firſt ſixty years after it was coined; 
and I have ſhewn that when the Romans began to 


(2) Compare 88 with Ling. 
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coin gold, it did not exceed the eighty-fourth part of 
their Pound. | 
The learned have differed much concerning. the 
grammatical conſtruction and uſe of the word Ponds 
moſt of them have ſuppoſed it to be a neuter inde- 
clinable; but Gronovius hath produced many au- 


thorities to ſhew that it was the old ablative caſe of 


Pondus, pond!, for which they afterward uſed Pondere. 
Livy has, C:ronam auream libram ponds, and the like 


in many places. Columella, medicaminis Pond 


unciam, Celſus, ponds 3 trium. And 


Plautus in Menæchmis, Pondo duum nummum. In all 


which ponds ſeems to be the ablative cafe for pondere. 
And Feſtus tells us, Centenas pondo dicebant antiqui, 


 referentes ad libras ( ). Thus Livy fays, ſex millia 


pondb, for, ſex millia 1 pondere, and Ponao bina 


& ſelibras, for, Pondere bina librarum pondera & 


ſelibras. In the former of theſe paſſages, Livy ſeems 


to have valued the Libra at 100 Denarii. For re- 


lating how Scipio was accuſed of having received a 
bribe from Antiochus of ſex mula pondo auri, qua 


dringenta oftoginta argenti, he calls it in a round 
ſum Ducenties quadragies, or 24000 Seſtertia (4). 


Now reckoning 100 Denarii to the Libra, and the 


value of gold decuple that of filver, it ſhould 


amount to 24192 Seſtertia; whereas reckoning 84 
Denarii to the Libra, it would amount to no more 
than 20352. And Plutarch in his Life of Fabius, 
tranſlates what Livy calls Pondo bina & ſelibras, by 


250 Drachms, which is a Seſtertium, 


(3) Gronovius, De pec. vet. T Te £6 
(4) Livy, L. XXXVIII. 55. 
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The learned Budzus, and others after him, have 
called this ſum of 100 Denarii, Libra centenaria, 
and Libra nummaria; though he confeſſes he had never 
found either the word Libra or Pondo uſed to ſignify 
a ſum of money ; but always, when applied to gold. 
or ſilver, a weight of Plate or Bullion; and how the 
Libra, which certainly weighed but 84 Denarii when 
Livy wrote, ſhould be valued at 100, is a paradox I. 

cannot account for. RE 
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XLIXx. Deſeris tron of a Method of meas- 
urin Differences of Right Aſcenſion and 
Declination, with Dollond's Micrometer, 
together with other new Applications of the 

fame : By the Rev. Nevil Maſkelyne, B. D. 

F. K. §. Aftronomer Royal. 


Read Dec, 12, NH E divided object glaſs microme- 
2 uy ter, as happily applied by the late 
Mr. John Doiiond to the object end of a reflecting 
teleſcope, and now with equal advantage adapted by 
the preſent Mr. Dollend, his ſon, to the end of an 
_ achromatic teleſcope, is to cafy of uſe, and affords fo 
large a ſcale, that it is generally looked upon by 
aſtronomers as the moſt convenient and exact inſtru- 
ment for meaſuring ſmall diftances in the heavens. 
But, as the common wire micrometer is peculiarly 
adapted for mcaluring differences of right aicenſion 
and declination of celeſtial objects, and is not near fo 
convenient or exact for meaſuring their abſolute 
diſtances; ſo on the contrary the object glaſs micro- 
meter is peculiarly fitted for A Yrs. diſtances, and 

has, I believe, generally been ſuppoſed incapable of or 
unfit for meaſuring differences of right aſcenſion and 
declination. Thus the two micrometers, as mutu ly 
ſupplying cach other's "_ have been n 

bot 


„ 
both equally neceſſary in their turn to be uſed by 
the practical Aſtronomer, and conſequently to have 
a place in every well-furniſhed Obſervatory. Far be 

it from me to ſay any thing to the diſparagement f 
either- of theſe valuable inſtruments, or to envy it 
the place which it is fo juſtly entitled to; Every 
Aſtronomer, who has time and inclination for maku 
a variety of obſervations, would undoubtedly wiſh to 
be ſupplied with, and to make uſe of both. But, 
as every perſon deſirous of making obſervations for 
his own amuſement or public utility may not hap- 
pen actually to be furniſhed with, nor chuſe to be 
at the expence of providing himſelf with both, it 
is certainly a very deſirable thing, if he could be 
enabled to make that uſe of the inſtrument he has, 
which might ſupply, in ſome meaſure at leaſt, the 

want of the other which he has not. Therefore, as = 
I find that the object- glaſs microm:ter may be a -„ 18 
plied with little trouble and but ſmall additional 
expence to the meaſuring differences of right aſcen- 
fon and declination, with an exactneſs little, if at all, 
inferior to what they can be obtained with the com- 
mon micrometer, 1 propoſe to give here the direc- 
tions neceſſary to be followed when it is uſed in this 
manner. I ſhall afterwards ſhew how differences of 
right aſcenſion and declination between the limbs of 
the Sun and Venus or Mercury, and diſtances. of the - 
limbs both in lines parallel and perpendicular to the 
equator, may alſo be obſerved in the tranſits of theſe 
planets: over che Sun. Examples of the ſecond and 
third of theſe methods may be ſeen in the obſerva- 
tions of the late tranſit of Venus: at the North Cape, 
and in the South Seas, made according to theſe. di- 

5 rections, 
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rections, which were previouſly communicated to the 
obſervers. 

A ſmall addition will be neceſſary to be made to 
the apparatus of the object-glaſs micrometer, to enable 
it to anſwer theſe purpoſes, viz. a cell, containing 
two wires interſecting each other at right angles, 
placed in the focus of the eye-glaſs of the teleſcope, 
and moveable round about, by the turning of a but- 
ton. Let EN WS, Tas. XVI. Fig. 1. repreſent the 
field-bar of the teleſcope, E Wand NS two wires inter- 
ſecting each other at right angles at C, and moveable 
about the ſame as a center, in manner above-mention- 
ed. Suppoſe it be required to meaſure the difference 
of right aſcenſion and declination of two ſtars, whoſe 
difference of declination does not exceed the extent cf 
the ſcale of the micrometer, and the diſtance of the 
meridians paſſing through the ſtars does not exceed 
CW, the ſemidiameter of the field of the teleſcope. 
Turn the wires EW, NS about, till one of the ſtars 
(the weſternmoſt ſtar will generally be beſt for this 
purpoſe) runs exactly along the wire EW, by the 
diurnal motion. Then ſeparate the two ſegments of 
the divided object-glaſs to a convenient diſtance, and 

turn the micrometer round about, by means of the 
proper handle, till the two images of the ſame ſtar, 
formed by the two ſegments of the object-gials, pats 
the horary wire N S at the fame inſtant.” Laſtly, 
partly by ſeparating the glaſſes, and partly by touch- 
ing the rack-work ſcrews of the ſtand of the teleſcope, Z 
cauſe the ſouthernmoſt image of the northernmoſt 
ſtar, and the northernmoſt image of the ſouthernmoſt 
Au. to appear both upon and run along the wire 
E W, as A, B. The numbers ſtanding upon the ſcale 

ol 


| off 


5 7 Ly 2 1 = —_— Mb Yy 4 ; — — pt | . y 
- » * i EY —_ | — * 


— — 


— — . eo —· 4 ——ü«%%d —— „ % _ ————_ — 


C 


Phites Trans Tol. IXIL Jab XVL 1538. 
N 
B 


N — ; N 3» S 3 1 : FRE TOE * 5 0 3 E 7 3 " 5 8 s oe * 
= | Z pn, COON SEO GE EE CL OT Too SUI Forth W 8 — 
„ BEAR U —ͤ | 


| 
: 


* 
— — — — — — ro — 


— — 


— ——— — 


) 
1 
——- —- — 


———— —— T— —ä 


——y— — 


——— —— 


= < - 


wy 


Ja - * 


— 


[ 539 | 


of the micrometer will ſhew the difference of decli- 
nation of the ſtars; and if the times be noted when 
they paſs the horary wire N S the difference of the 
times will give the difference of their right aſcenſion. 
For E W on account of the ſtar's run ging along it, 
is parallel to the equator; and conſequently NS 
which is perpendicular to it, repreſents a meridian or 
horary circle. And becauſe the two images of the ſame 
ſtar paſs the horary wire N S at the . inſtant, it 


follows that the centres of the two ſemicircular glaſſes 


lie in the ſame meridian, and conſequently hen A B, 


the two contrary images of the two ſtars are brought 


to the ſame parallel "of declination E. W, the (cale 
will ſhew the difference of their declinat: ons. And, 
for the ſame reaſon, the times of the images of the 


two ſtars paſting the meridian wire N S will not be 
affected by the ſeparation of the glaſſes of the micro- 
meter, and conſequently the di ference of the times will 


give the difference of their right aſcenſion. It will be 


eaſily underſtood that in performing the operations 


above deſcribed, it will be neceſſary from time to 
time to turn the ſcrews of the rack-work which move 
the whole teleſcope together. Theſe operations will be 
much facilitated and rendered -more exact, if the tele- 


icope be ſupported by and moveable on a polar axis; 
for the wires and micrometer may be thereby more 
readily brought into the requiſite poſitions, and the 
turning of the teleſcope about in order to follow the 
diurnal motion will not diſturb thoſe poſitions; which 
will afford this farther advantage to the obſerver, of be - 


ing able to repeat the obſervations without lots or time. 


If two additional horary wires F G, HI parallel 


to N S be placed near E and VV the two extremi- 
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ties of the wire, E W the adjuſtment of the wires 
and micrometer may be more readily performed, and 
the obſervation may be made on two ſtars, although 
their meridian diſtance from one another ſhould be 
almoſt equal to E W the diameter of the field of the 
teleſcope. Tt is evident, that if two ſtars be thus 
obſerved whoſe difference of declination is well ſettled, 
the value of the ſcale of the micrometer may be 
thereby determined. 
In the foregoing directions it has been ſuppoſed that 
the images of the two ſtars can be brought to appear 
within the field of the teleſcope on the wire E W 
at the ſame time; but this is not abſolutely neceſſary. 
For if the micrometer be ſet to the difference of de- 
clination nearly, and then the ſtar which paſſes firſt 
through the teleſcope be made to run along the wire 
E W by touching one of the handles of the rack- 
work of the teleſcope, and afterwards the other ſtar, 
when it comes into the teleicope, be brought to the 
wire E W by altering the opening of the glaſſes of 
the micrometer, the difference of the declination _ 
will be had, by taking half the ſum of the numbers 
ſhewn by the micrometer, at the two ſeparate ob- 
ſervations of the two ſtars on the wire E W. This 

will be true, in caſe it can be depended upon that the 
two ſemicircular glaſſes recede equally in contrary 
directions; which may indeed be doubted, the work 
on which the motion of the glaſſes depends not being 
deſigned for ſuch a purpoſe, and therefore probably 
not made ſufficiently accurate for it. 

The manner in which Mr. Dollond has contrived 
the motion of the glaſſes in his new improvement of 
the object-glaſs micrometer intirely obviates this 


d:thculty, 
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difficulty, and the difference of right aſcenſion and 
declination of any two ſtars or other points in the 
heavens may be thereby accurately meaſured, let the 
difference of right aſcenſion be what it will, provided 
the difference of declination does not exceed the 
extent of the ſcale of the micrometer ; and thus the 
object-glaſs micrometer is put pretty much on a 
footing with the common micrometer, even with re- 
ſpect to the meaſuring right aſcenſions and de- 
clinations. 

The difference of right aſcenſion 8 deck ination 
between Venus or Mercury and the Sun's Newby, 1 in 
their tranſits over the Sun, are to be ublerved nearly 
in the ſame manner as the d; fference of right aſcenſion 
and declination of two ftars. But the proceſs will 
perhaps be rendered clearer by the following de- 
wr 
Turn the eek; wires E W. N 8, into 
lach a poſition that the Sun's North limb 7 (ite 
ng. II.) or the planets North limb V may run along 
the wire E W, which thereby becomes a tangent 0 
the peripheries of their diſcs. 

2. The ſemicircular glaſſes being ſeparated to a 
convenient diſtance, turn the micrometer about, till 
the two images of the planet V, v, pals over the 
horary wire N S at the ſame inſtant. 

3. Separate the glaſſes of the micrometer to that 
diſtance, that the North limb V of the Northernmoſt 
image of the planet may touch the wire E Wat the 
ſame time that the Northernmoſt limb of the South- 
ernmoſt image of the Sun touches the ſame wire; 
and the Kale of the micrometer will thew the 
diticrence of declination of the Northern limbs of 


the 


[in] 
tac 547 and planet. In like manner, if the glaſſes 
of tiic 5: crometer be opened to a greater or leſs 
diſtance (:ccording as tne planet is nearer the North 

or South limb of the Sun) every thing elſe remaining 
unmoved, the difference of deetination of the South- 
ern |nabs of the Sun and planet may be obſerved, by 

bringing the South-ramolt limb of the Southern- 
moit image of the planet to run along the wire EW, 
at wed ſame time that the Southernmoſt limb of tne 
Northernmoſt image of the Sun runs along the tame 


42 3 8 


41 the difference of theie two medfures (if taken 
immediately after ne another) is equal to the ditter- 
ence ol the declination of the centers of the Sun and 
f. !anet at the intermediate time, without any regard to 
the quantities of the diameters of the Sun or planet, 
or the error of adjuſtment of the micrometer. 

The difference of the tranſits of the Eaſtern or 
Weſtern limbs of the Sun and planet will give the 
difference of right aſcenſion, as in the common 
micrometer. : 

Inſtead of differences of right aſcenſion, diſtances of 
tne planet from the Sun's limb in lines parallel to the 
_ equator may be more accurately obſerved as follows. 

The glailes being teparated to a convenient diſtance, 
turn buth the wires _ micrometer about, ſo that 
the two images of the planet may both run along the 
wire EW (ee Fig. It) and ſeparate the glaſſes, ſo 
that V one of the images of the planet may touch the 
limb of the Sun to the Eaſt or Welt, or rather both 
alternately. Or perhaps the following method may be 
prelerable : ſeparate the two images of the Sun to any 
convenient diſtance, ſo as to produce a conſiderable 
angle of interlection of the circumferences at I and T; 


3 e 
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Turn the wires about, ſo that the Rome? centre, 
North, or South limb, may run along the wire EW 
Then turn the micrometer about ti! y the two inter- 


ſections I T paſs the horary wire N S at the ſame 


inſtant, and the micrometer will be in a proper ho- 


ſition for meaſuring diſtances in a line parallel to the 


equator; and the diſtance of the planet from the 
Suns limb in a line parallel to the equatcr will be 
obtained by only bringing the glaſſes nearer together, 
or ſeparating them far the! r, till the planet's s lizz.b is in 
contact with the Sun's limb. If difances of the 


planet 8 near limb from the Sun's limb be thus taken 
to the Eaſt and Weſt aiternatcly, and reduced to a 


given time, by allowing for the motion of the planet 
by calculation, half che difference of the two reduced 
meaſures will be the diſtance of the planet's centie 
from the middle of the chord of tie Me dic 
paſſing through the planet's centre parallel t9 the 


cquator at the given time, without any fegacd to tlie 


quantities of the diameters of the Sun or planet, or 
the error of the adjuliment of the micromet-r. It 


may be proper to remark, that when the planet is 


brought to touch the Sun's limb, the point of contact 
will be North or South of the planet's centre accord- 
ing as the planet 1ticlt is North or South of the Sun's 


centre. 

In like manner, diſtances of Venus or Mer rcury 
from the Sun's limb may be meaſured in lines per- 
pendicular to the equator, ſee Fig. IV. (the micro- 
meter being brought into the proper pc Gtion in the 
very | ſame manner as for mæaſuring the difference of 
declination from the Sun's north or cfouth ] 1nd, belore 


leſcribed); and if the planet be broaght into contact 
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with the Sun's limb to the north and ſouth alter- 


_ nately, half the difference of the two meaſures, re- 
duced to a given time by allowing for the motion of 


the planet by calculation, will be the difference of 


declination of the centers of the Sun and planet at 


that time, without any regard to the diameters of the 


Sun or planet, or the error of adjuſtment of the 
micrometer. And this would be a better obſervation 


than meaſuring the difference of declination of the 


limbs of the Sun and planet by bringing them both 
in contact with the ſame wire parallel to the equa- 


tor defcrib:d above; as the mealuring diſtances from 


the Sun's eait or welt limb in lines parallel to the 
equator is a better obſervation than meaſuring dif- 
ferences of right aſcenſion of the limbs by time. 


By theſe tyro obſetvations of diſtances of an inferior 


planet from the Sun's limb in lines parallel and per- 


pendicular to the equator, its true place with reſpect 
to the Sun's center may be accurately aſcertained 
during any part of its tranſit over the Sun's diſk ; 
and conſequently its neareſt approach to the Sun's 
center and the time of the ecliptic conjunction may 
be deduced with great exactneſs, although the middic 
of the tranſit ſhould not be teen, and the Sun ſhould 
be viſible only for a ſmall ſpace of time ſufficient 
for taking theſe obſervations. 

The following order of making the ſeveral obſer- 
vations with Dollond's micrometer in the late tranſit 
of Venus was recommended to the obſervers who 
went on the part of the Royal Society to the North 
Cape and to the South Sea, which may ſerve to 
elucidate their obſervations. See Phil. Tranſ. Vol. 
LIX. p. 266, 267. and this Vol. LXI. p. 397, 418 

Inſtructions 


Ta) 
Inſtructions to the like effect were alſo given to 


the other obſervers, ſent by the Royal Society fo Hud- 
ſon's Bay and the North of Ireland, on the ſame oc- 
caſion. See Phil. Tranſ. Vol. LIX. p. * 


cc 


and Vol. LX. p. 409. 


7 Ei 
TAS 4% WY % WS 


1, Immediately after the firſt ern contact, 
© you are to obſerve ſeveral diameters of Venus 


20 (ſuppoſe 12) with o of the vernier placed al- 


«« ternately to the right and left hand of the be- 


* ginning of the diviſions of the ſcale. 


ec 


2dly, You are to obſerve ſeveral differences of de- 


« clination of the northern limbs of the Sun and 


£6 


cc 


Venus, and the ſouthern * of the Sun and 


Venus alternately, 


3dly, If there be confiderable time left before the 
« middle of the tranſit, you are to obſerve diſ- 


6 tances of Venus from the Sun's limb to the 
« eaſt and weſt alternately, in lines parallel to the 


<< equator. 
4thly, If there ſtill remain conſiderable time Y 


« fore the middle of the tranſit, you are to ob- 
« ſerve ſeveral times the horizontal diameter of 


„ the Sun. 


cc 


5thly, You are to begin at leaſt half an hour (an 


hour would be better) before the middle of the 
tranſit, to meaſure the neareſt diſtance of Venus 
« from the Sun's limb, and the fartheſt diſtance 
of Venus from the Sun's limb, alternately. 


« N. B. The ſame poſition of the micrometer 

, © will ſerve for both, without turning it 

2 about. Theſe Wen are to be con- 

« tinued till the very middle of the tranſit, 
Vek. LXI. SS &© when 


"0 


* 


„ 6 
. 
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ee when the diſtance will continue the ſame 
de for a little ſpace of time; but it will be 
« better. to continue them for ſome time 
« longer. 
« 6thly, The ſame obſervations which were taken 
belive the middle of the tranſit, or ſuch as could 
not, through fome impediment, be obſerved. 


before, may be proper to be obſerved after the 
middle of the tranſit. 


7thly, It will be adviſable to practiſe obſervations 


S - 


CL ir to thoſe here recommended, previous to 


1 tranſit of Venus, by means of {pots in the. 
.; Sun.“ 


L. | TWO 
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L. A Supplement to a former Paper, 
concerning Difficulties in the Newtonian 
Theory of Light: by the Rev. 8. — 
L. NX. 
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PROBLEM I. 


Read Dec. 19, ff P ARCEL of equal Circles being di 
„ L ped upon a plane ſurface, of any 
figure whatſoever, in the cloſe eſt arrangement poſſible, 
to determine the ultimate proportion of the ſpace covered 
by all the Circles, to the ſpace occupied by all their 
| Taterfs ces, when each circle is infinitely ſmall, and 


the ſpace, over which they are W poſe d, 1s Fs 5 
magnitude. 


3 


The cloſeſt manner, in which a parcel of equal 
circles can be diſpoſed upon a plane, is when the 
Centers of every three contiguous circles are ſituated 
JJ At the angles of an equilateral triangle, which hath 
each of its fides equal to-a diameter of any one 
of the circles. 

A number of circles, thus difpoſed, may. be di 
vided, as TAB. XVII. ſhews, into ſeveral rows 
of circles, having their centers ranged upon parallel 
right lines, AG, HP, QX, I 3, &. Every 
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circle, which is not in an outermoſt row, or at the 
extremity of any other row, touches ſix others, 


namely two in its own row, and two in the row on 


either ſide of its own: and each adjacent pair of 


theſe fix do alſo touch each other. In the outer 


rows, every circle, which is not at one extremity of 
its row, touches four others, two in its own row, 
and two in the row next beſide it; which laſt twWo 
do likewiſe touch each other. A circle at either 

extremity of an outer row, touches only a ſingle 


circle in its own row, but either one or two in the 


row next beſide it. The bare inſpection of the figure 
(Ta B. XVII.) will make theſe r manifeſt. 
Now, imagine the equal circles, exhibited in the 
| figure, to be each infinitely ſmall, the number of 
them being infinitely great, and the whole ſpace | 
over which they are diſpoſed being of a finite magni- 


— 


tude. The ultimate proportion of the ſpace covered 
by all the Circles, to the ſpace occupied by all their 


Interſtices, is that of the area of one of the circles 
to the whole of one interſtitial area, 1. . the pro- 
portion of 39 to 4 very nearly. 


DEMONSTRATION. 


The circles ranged along the parallel right lines 
AB, HP, form two rows of interſtices ; the wy 


marked 0, 6, c, d. &c. and the row marked u, f, y, d 


&c. and, in like manner, two rows of interſtices Sag 
formed by every two contiguous raws of circles. 

Now, the numbers of the circles ranged along the 
ſeveral parallel right lines, AG, HP, QX, &c. are 
either equal or unequal, according to the figure of 


the 1 over which they are diſpoſed. 
Cale J. 
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Caſe 1. Firſt ſuppoſe, that an equal number of 
circles is ranged along each of the parallel lines; in 
which caſe, the figure, in which they are included, 
muſt be a parallelogram. The number of circles, rang- 
ed along the parallel right lines AG, HP, being equal, 
the number of interſtices n each of the rows, a, 6, 
c, d, &c. a, G, y, 6, &c. is leſs by unity than the 
number of circles upon either line, AG, or HP, be 
thit number what it will. Thus the two circles A, B, 
upon the line AG, with the two circles H, K, upon 
the line HP, have the ſingle interſtice a, in the row 
4, b, c, d, &c. and the ſingle interſtice &, in the 
row q, 8, y, 6, &c. Again, the three circles 
A, B, C, upon the line AG, with the three, H, K, L, 
upon the line HP, have the two interſtices a, y © in 
the row a, 6, c, 4,  &c. and the two a, Q, in the 
row a, N, y, 3 Kc. And univerſally, if the num 
ber of circles in each row be n, the number of in- 
terſtices, in each of the two rows of interſtices, will 
be m— 1. Conſequently, the whole number of 
interſtices formed by theſe two rows of circles is 
2 m — 2, la like manner, the two rows of circles 
HP, Q, form two more rows of interftices. And 
the number of circles upon each line, HP, QX, 
being mm, the number of interſtices in each row is 
- 1, and the whole number in both rows 2% 2, 


Therefore, the whole number of interſtices formed by 
the three rows of circles, AG, HP, Q, is 2 — 2 


twice taken, or 2 n- 2 X 2. By the ſame reaſoning 
if a fourth row of n circles, F £ be added, the num- 
ber of interſtices formed by the four rows is 


272 „ 3. And univerſally, if there be ꝝ rows. 


of 
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of equal circles, and m cireles in each row, the 
number of interſtjces formed by all the rows is 


2 — 2 K 1 — 1. Now, when the circles are in- 
finitely ſmall, 'theit diameters are infinitely ſmall. 
Therefore, the ſpace which they eover being of finite 
magnitude, it is neceflary, that both the number of 
eiccles in each row, and the number of rows, that 
is, that each of the numbers, m2 and , ſhould be 
infinitely great. But when 1 and # are each in- 


finitely great, 2% — 2%X#—1; that i 18, the num- 
ber of interſtices, becomes e 2mn; and the 
interſtices being all equal one to another, if the area 
of one be called P, the ſum of their areas will be 
2m N P. But the number of circles in » rows, 
each row conſiſting of m circles, is mn; and the 
circles being equal, if the area of one be called A, 
the ſum of their areas will be my x A. Hence the 
ſpace covered by all the circles is to the ſpace covered 
by all their interſtices, when the magnitude of each 
circle is infinitely diminiſhed, and the. number of 
them fo infinitely augmented, as that they ſhall 
cover a {pace of finite magnitude, ultimately, as 
mnxA to 2mnxP, that Þ. as A to 2P, or as 
1 A to P, that is, as 4 the area of one circle to the 
whole area of one interſtice. 

Caſe 2. Now, ſuppoſe, that unequal numbers of 
circles are ranged along the ſeveral lines AG, HP, 
QX, &c. which mult always be the cafe, if the 
figure of the ſpace, in which they are contained, be 
any other than a parallelogram ; and let the number 
upon AG be the greateſt of all, and call that num- 
ber, as before, m. It from the row H P, the ex- 
| treme 
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treme circle P be taken away, all the reſt being left, 


the interſtice 7 will be taken away, and all the other 
interſtices, formed by m circles upon HP, with m 
circles upon. AG, will remain. If again the circle O 
be taken away, beſides the interſtice & already taken 


away, the two e, F will diſappear; and every circle 


more that is taken away, of thoſe remaining 
upon HP, from the extremity of the line, two more 
interſtices will diſappear. If from the row of circles 


HF, the extreme circle H be taken away, the two 


interſtices a, a, will diſappear. And if the circles 
K, L, NM, be taken away ſucceſſively, every new 
circle that is taken away, two more interſtices will 
diſappear, of thoſe formed by the two rows AG, HP. 
Again, if the two circles P and H be taken away, 
the three interſtices 

every circle more that is taken away, from either 
extremity, two more interſtices will diſappear. Hence 


whatever number of circles be taken away out of 
m circles upon HP, provided they be taken ſucceſ- 


lively, from either or both ends of the row (and when 


the number of circles upon HP is fu ppoled leſs than 


that upon AG, the deficiency muſt be at the end, 


not in the . of the row, otherwiſe the e 


remaining would not be in the cloſeſt arrangement 
it is e that the number of inter ſtices which dit- 
appear, of thoſe which would be formed by m circles 


upon HP, with m2 circles upon AG, muſt be either. 


double the number of circles taken away, or leis 


than the double of that number by 1. Tat is, if 


1 — a be the number of circles left upon HP, the 
number of interſtices formed by them, with » encles 


upon A G, is leſs than the number which vc 
” 
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G 4, &, will diſappear; and 
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formed by m circles upon HP, with n circles upon 


AG, either by 2a, or by 24 — 1. The number 
of interſtices [formed by m circles upon each row 
would be, as hath been ſhewn in the preceding caſe, 
2M—2, Therefore, the number formed by 2 circles 
upon AG, with 1 — 4 circles upon HP, is either 
2m — 2 — 22, or 2M — 24 — 1. That is, ulti- 
mately (when the number m — 4 is infinitely in- 


creaſed) 2m — 24. Now, ſuppoſe the number of 


circles upon QX to be - 4 - 6b. The number of 


circles upon the two rows AG, HP, is 2 — 4. 


Upon the three rows AG, HP, QX, the number is 


Zu — 24 —66. And if the number of circles upon 


T T be n - 42 — 5 - c, the number of circles upon 
the four rows AG, HP, QX, TE, will be 
4 — 34 — 26— 0. And, univerſally, the num- 


ber of rows 3 n, and the number of circles upon 
the ſeveral rows, n, M—a, m—a—b, m=a—b—c, 
— —b—e—d, &c. ſucceſſively, the whole 
number upon all the 7 rows will be 


6 


un —- 42 Xx 1 — 1 „ 3. &c. 
But, as it hath been ſhewn that n circles upon AG, 
with m— @ circles upon HP, form 2 — 24 in- 
terſtices, if the number n — à be infinite, in the 


ſame manner it may be ſhewn, that m— a circles 


upon HP, with n — a—-b circles upon Q, 


form 2m — 24 — 2 5 interſtices, when the number 


n — 4 — 3 is infinite. Therefore, the whole num- 
ber of interſtices formed by the three rows upon 


AG, HP, QX, is 21 — 22 * 2 — 25. And, in 

like manner, the number of interſtices, formed by 

the circles of four rows, will be 

2 — 24 XK 3 — 2 N 2— 2c. And, univerſally, 
u being 
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n being the number of rows, the number of the in- 


terſtices will be 


2M—24XN—l—26X1n—2—2CcxXn—3, &c. That 


is, 2X 1—I—24 X t—1—26 X1—2—2C X n—3, 


&c. By comparing this expreſſion with the former 
expreſſion of the number of the circles, it will ap- 


pear, that when u, the number of the rows of circles, 


1s infinitely augmented, the number of interſtices is 


to the number of circles, ultimately, as 2 to 1. For 


the two expreſſions always conſiſt of an equal num- 
bers of terms. The ſame numerical terms in both 


are affected with the fame ſigns. The firſt term of 


the latter (2m * — 1) is ultimately double the firſt 


term of the former (mn), when 7 is infinitely in- 


cCreaſed, and each ſucceeding term of the latter is 
double the correſponding term of the former. There- 
fore, the whole of the latter expreſſion is ultimately 


to the whole of the former, as 2 to 1. That is, the 


number of interſtices is ultimately double the num- 
ber of circles: whence it follows, as in the former 


caſe, that the whole ſpace covered by the circles 1s 


to the whole ſpace occupied by the interſtices, . as 
ZI the area of one circle to the whole area of one in- 
 terſtice. 5 8 

In this Demonſtration I have ſuppoſed the num- 
ber of circles upon the ſeveral lines AG, HP, QX, 
&c. to decreaſe continually. Had I ſuppoſed them to 
decreaſe by fits, and in any manner imaginable, till 


the conclufion would have been the fame (a). There- 


(a) Suppoſe the number of circles upon the 1ſt row to be m, 
upon the 2d, 1 — 4, upon the 3d, m - 4 ,-, upon the 4th, 
m-A＋T -c, upon the 5th, m—a+b—c +4, and fo on, and 


Vol. LXI. 4 fore, 
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fore, let the figure of the finite ſpace, including the 
circles thus cloſely arranged, with their interltices, 
be what it will, the proportion of the ſpace covered 
by all the circles, to the ſpace taken up in interſtice, 
is ultimately that of + the area of one circle to 
the whole area of one interſtice. 

Now, that this is the proportion of 3 39 to 4, very 
nearly, will appear by computing one of the interſti- 
tial areas. 

The method of computing the interſtitial area is 


obvious. Let A, B, H be the centers of the three 


circles, which cloſe the interftice TY. Join AB, 


AH, BH. The right lines AB, AH, BH, pats 


through the points of contact T, ©, F, reſpectively. 


and each of theſe numbers to be infinitely leaks, Then, u 


being the number of rows, the Whole number of circles will be 


nm—axn—1+bXxXn—2—c xn—3+dxn—4, &c. 
Number the interſtices formed by every two contizuous rows, 
and add them all together, and the whole number of interſtices 
will be found to be 


2m Xx1—1— 22 K iTaXN = 3—2cXn— 3424-5 xc. 
Now, by comparing theſe two expreſſions, it appears, that 
both conſiſt of the ſame number of terms: That the ſame 
numerical terms in order from the firſt, have the ſame ſigns: 


That the firſt term of the latter (2m * n— 1) is ultimately 
the double of the firſt term of the former, when x is infinitely 
increaſed : That of the terms following the firſt, the negative 
terms of the latter are each double the correſponding negati /e 
terms of the former: and each poſitive term of the latter differs 
from the double of the correſponding poſitive term of the former. 
by a number which vaniſhes with reſpect to either of thoſe cor- 
reſponding terms, when 7 becomes infinite. Therefore, when 
z becomes infinite, the whole of the latter expreſſion becomes 
the double of the whole of the former, Hence the concluſion 
is ay before. 


The 
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The area of he triangle, AHB, is equal to the 
areas of the three ſectors AT, BOY, HEY, added 
to the interſtitial area T. But the triangle AHB 
is equilateral, Therefore each of the ſectors AY®, 
BS YT, HEL is g of the circle to which it belongs: 
and, the circles being equal, the three ſectors are equal 
to the half of any one of the circles. Therefore, the 
area of the triangle AHB is equal to + the area 
of one circle (as of A) added to the interſtitial area 
T. Therefore, from the area of the triangle 
AHB take the area of the circle A, and there 
will remain the interſtit ial area YOV. 


Now, if the radius A ꝙ be put = 1, each fide of 
the triangle AHB will be 2. 


Therefore, the area of . AHB IU 
f ĩðͤ e od OWOOTS 


But the radius being 1 . the area of 155 3 9 
circle A is „ 1,57 


—_— 


The difference is 0,1612 


And this 18 the interflitial area TOY, the half area 
of the circle A being 1, 1,5708. Therefore, the ſemi- 
circle is to the interſtice as 1,5708 to o, 1612, or as, 


9,74 to 1, or £5 39 to 4, very nearly. 
. 0 o L LA RV. 


I a parcel of equal circles be ſo d Bholed upon a 
plane ſurface of any figure whatſoever, that the centers 
of every three adjacent circles are ſituated at the angles 
of equal equilateral triangles, having ſides greater than 
the diameters of the circles, but greater in a finite 
proportion, the ultimate Proportion of the pace 
: 4B 2 covered 
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covered by all the circles to che ſpace occupied by all 


the interſtices, when each circle is infinitely dimi- 
niſned, and the number of them ſo infinitely in- 


creaſed, that the ſpace over which they ſpread is of a 


finite magnitude, is that of I the area of one circle 
to the whole area of one interſtice. And the area 


of any one interſtice is equal to the difference of the 


area of the equilateral triangle, formed by the right 


lines joining three adjacent centers, and & the area of 
one e of the circles. 


PROBLEM IT. 


To determine the createf poſſible denfity of an in- 


finite thin cruſt compoſed of equal JH ; Þa ving 


their centers all in the ſame plane. 


From the number 39 ſubtract its third part. To 


the number 4 add the third part of 39. The re- 
mainder is to the ſum, that is, 26 is to 17, very 


nearly, as the ſpace occupied by all the matter to 


the ſpace occupied by all the pore, in an infinitely 
thin cruſt, of the greateſt poſtible denſity, compoſed 
of equal ſpherules, * all their centers in the 
ſame plane. 


DEMONSTRATION. 


Upon a baſe of n infinitely ſmall circles, 
arranged in the cloſeſt manner poſſible, (according to 
Prob. I.) imagine right cylinders to be erected, each 
cylinder having one of the little circles for its baſe, 


and its altitude equal to the diameter of its baſe. 


T heſe 
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Theſe cylinders are in the cloſeſt arrangement poſ- 
ſible for equal cylinders; and the ſpheres, which they 
circumſcribe, are in the cloſeſt arrangement poſſible 
for equal ſpheres, which have their centers in the 


fame plane. The ſolid ſpace occupied by the cylin- 


ders, is to the olid ſpace occupied by their inter- 


ſtices, as the ſurface covered by their circular baſes, 


to the ſurface covered by the interſtices of their baſes : 
That is, as 39 to 4, very nearly, by the firſt Problem. 
But the ſpheres contained within theſe cylinders are 


each but = of the containing cylinder. The ſolid con 
tent therefore of all the ſpheres is but = of the ſolid 


content of all the cylinders; and the remairing third 
part of the ſolid content of the cylinders, together 


with the interſtices between the cylinders, makes up 


the whole of the interſtices between the ſpheres. 


Therefore, the ſpace occupied by the ſpheres is to 
the ſpace occupied by their interſtices, as 39 —? to 


4 +2, or as 26 to 17, very nearly. 


The ſpheres being in the cloſeſt arrangement 


poſſible, if each be a ſolid atom, or without pore 


within its own dimenſions, then, the infinitely thin 


cruſt, which theſe atoms compoſe, is plainly the moſt 
denſe that can be compoſed of equal ſpherules, having 


their centers in one plane. And the ſpace occupied. 


by its matter is to the ſpace occupied by its pore, 
as 26 to 17, very nearly. 1 | 


* 


SCHOLIUM, 


If the component ſpherules, inſtead of being ſolid, 


be ſuppoſed to be each of the denſity of gold, in which 


one half of the bulk may reaſonably be ſuppoſed to 
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be pore, then only ] of the ſpace, which they occupy, 


is filled with matter, and the other half is to be added 


to the pore. Hence ſpherules of the denſity of gold, 
arranged in the cloſeſt manner poſſible, having their 
centers in one plane, compoſe a cruſt, in which, 
ds, or ſomewhat more than *Zths, of its bulk is 
matter. Therefore, the denſity of ſuch a cruſt is 
fomewhat greater than 12 times that of water, ſince 

th only of the bulk of water is ſuppoſed to be 


8. Horſley. 


: matter, and 3.2ths is pore. 


The firſt of theſe two Problems, enabled me to determine 


the greateſt poſſible number of ſpherical particles of 
4 given magnitude, that cond find room to lie at 
one time upon the ſurface of the Sun; and, by the 
ſecond, I found the denſity of the cruſl, which 
fuch fart! cles, in the cloſeſt arrangement poſſible, with 

a given dent ft ty of each particle Separately „ World 


compoſe. 
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LI. A Account of FE going of an Alre a- 


nomical Clock : By "the Rev. F rancis 
Wollaſton, F. R. 5. 


Nead Dee. 19, Av IN G heard it often lamented, 
. that very few regiſters of the going 
of clocks have been communicated to the public ; 


I take the liberty to lay before the Society ſuch obſer- 
vations as I have made to aſcertain mine; and ſhall 
be happy if my amuſements can in any way be of the 


leaſt ſervice to any one. 

My clock was made by Holmes. The pendulum 
rod is of deal, to which the ball is ſcrewed faſt; and 
it is adjuſted by a ſmaller weight underneath. The 


clock beats dead ſeconds; and is faſtened to a prin- 


cipal wall, independent of the floor. The room 
never has a fire in it. 


The tranſit teleſcope, with which I ds the ob- 
ſervations, has an achromatic object glaſs, of only 
14 inches focal length, and magnifies about 15 times; 
its tranſverſe axis is but 12 inches long, and it is 
mounted on a vertical axis of 18; being deſigned 


for an equal altitude inſtrument likewiſe, and fo uſed 
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in ſome of the following obſervations. It is faſtened 
toa large ſtone pillar, bedded on the wall of the 
houſe; and is adjuſted in the meridian, to a mark 700 
feet diſtant. I mention theſe particulars, becauſe the 
obſervations ſhew that even ſo ſmall an inſtrument is 
capable of tolerable exactneſs: and it is for that 
reaſon I have ſet down the reſult of all the tranſits 
J have taken for a year paſt; though much fewer 
would have ſufficed for ſhewing the rate of the 
clock. The obſervations themſelves are not here; 
becauſe I would not trouble the Society with ſuch a 
detail ; elſe they ſhould readily have had them. It 
can be of no ſervice to falſify calculations, which 
might have been with- held; 4 I believe to the beſt 
of my abilities, theſe are done accurately. I am ſure 
they are delivered faithfully. 
The 1ſt and 2d columns require no explanation. ” 
The third ſhews how much the clock proved to 
be + or too fait, — or too flow, for mean ſolar time 
upon each obſervation, when it came to be calculated 
afterwards. The marks : : or: are ſet down as any 
one appeared to me to be more or leſs doubtful at the 
time of obſerving. The calculations will ſhew which 
are really moſt to be ſuſpe&ted. 
The fourth column ſhews how much the clock 
varied per day, when compared with the preceeding 
obſervation of the ſame object. The ſmall variations 
in theſe, are owing probably to errors in obſerving, 
rather than to the clock itſelf. I do not pretend in 
obſerving to diſtinguiſh nearer than to half a 
ſecond; though the calculations are {et down in 
n 5 [ 
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In the middle of February, when the firſt change 
'was,: the froſt was intenſe; and the pendulum | did 
not, for ſome days, throw-out ſo far by about 7 as 
it generally did; which was about 1* 37” on one 
fide, and 1* 40“ on the other. At the change in 
Auguſt, I obſerved no difference. It appears by 


theſe trials as if the clock gained in warm and loſt 


in cooler weather: but this is not clear. It began 


to gain before the weather grew warm. Whether 
this be owing to damp, or any other cauſes; longer 


— and abler obſervers may dicover. 


Vol. LXI. 4 C 


[ 62 


— nan me 
922 per day | 1771 
A Nov. 118 Pega 11 | | h wo +. 4 . r 
Ca C1. + © | E | 9 — — 2 
= Andromeds ge 4 6 u Jan. [Rigel J ; 
2) Opr. eq. Alt. & Tr. | ite 5 9 
4 Fomalhaut f 1 A | =2 E= 
Pegaſi 1 10 ndromeds { 71 44.2 —0, 8 
3 3 1— = | 42, 3—0, 8 
88 'L = Rigel „ K 45, 
.P 1 | MW 
s Ss | =: oo | 
| — 1 Rigel . 1 * . . 
1 =. 3.0 per eq 1 
| - . 4 8 equal Alt. —2 12, 73 
| | 5 0 i I Ws I 3,3]::=1,3 
1 — „ 
| 1 igel 4 2 16,1]—=1,3 
WY | —22, 5 5 7 Sirius „ f 
#1 2 —21,0 —0,5 | + 1110 OM 19,3 i 
] f | — 23,9 | . 5 12 O. th. I7,0j|0,5 _ 
2 —24.4 > vg Tze 
| —25,6] —0, 5 1 * 140 2 16,4 T0, 
er . 1 — | Rigel „ 
* 5 = | 3% 
4: | - | —i | - 17|Sirius N — 2 16, 6—0, 2 
4 { © 2 6,3 _— 4 Mar 23 Rigel | 2 14. +0,8 | 
| | q 3 I. 774 F —1,1 | 9 Caſtor | | _ 2 1334 + 0,2 
a ö | A —1 I 4,0 | 10 Ger [ | 2 575 +1,7 
1 be 16,3 5 | [Procyon LS 3. FTI, 2 
1! 18 g 115,9 | 5 110 Procyon 1 + 2,0 
_ = E | * 13. Orionis | — 2 2p] 
=” 30] Andromede |: ma. x Caſtor 12 11,1 
1 4 U Andromedæ i 1 ; 2 | Erzen * AY O,2 +05 
Mu | 6 { 122,0 | I 5% Orionis | MED 1,3 1 % 
þ if e aer 1 _ 37,51 —2,1 55 - [Procyon. : £ Fa o, 1 To, 5 
117 [ 88 Andromede | 1 37.5] 22,2 | gm 1 „T 
1 e 2, [o Procyon E 
19 14 N TOR Rigel | | 7 39˙3 —0, 8 1 y 241% Hydre 1 = 56, 3 | 
. 5 on 1 40,44 —2,0 1 If © per equal Alt. | —1 35 4 +0,0 
| 1s Andramedas | * een — 58 
0 ! Andromede | 0 an 4 eq. Alt. & Tr.] — 1 5 2 3 
1 5 Meduſe j© , 32jSirivs — 
1 [Rigel 1 Pr. 1 5 49.0 TR 
17 10 [. iriu —1 48,2010 
| = | r Andrometes i | 20 — | | —1 494|£99 
| | | (Sirius © 1 48,2] +14 
| 4 ö | 9 48,0 
bt 1777 


[ 563 ] 


| bn 


[Varies from 
mean time 
per day 


+ tao faſt 
flow 


Varies 
pr.day 


I 
27 Qpereq. Alt. arr. 


27 Spica M 
Arcturus 


| erke 
8 ne 


Arcurus 
y Bootis 


Spica Ny 


„ 
1 
1e 
10 
| 9 
- b 
) 
12 


my 


—_— 


FI 
+0,8- 
＋0, 4 


11,2 
+ 0,9 
+0,5 

Ne, 
＋0, 7 


+2,0 | 


+ 1,1 
+1,9 


＋ 1,6 


+1,4 


+0,5 
+1,0 | 
39 | 


2219 


FR 


— 
S 
— 

* 


_— — 


TIE, 


— — 


OP Ow 


O 


— 


N 


A June 20|4- Coronæ 


O 
xz Coronæ 


Antares 


O 
Antares 


* Ophiuchi 
1 


© 
Arcturus 


Antares 
* 
Antares 


16 * Aquilæ 


© 
2 Lyræ | 
* Aquilæ 


600 


O 
Is Ly 12 
b — 


©] | 
* O phiuchi | 


by Wy ny 4 yg bh mg 4 Ws — — 


eee 
114 - d 


47475 +1,2 
2 1,2 ＋7 1,7 


+1 585 


+1,9 
+ 1,8 


[+ 1,1 : 
+129 * Bs 


4 4 1 ö N 
i 7 5 
. * 91 
5 1 is % 7 
a + 19 1 1 


1 
| | +22 ', REY 
% oy 1 
| ; 1 


+19 
| +0,9 


* 
2 — — 
PR 2 = * 


l rr. 
2 — — > _ be 
: v _ . — q + "np — — 5 Ti r 


1 5641 


| Clock [Varies fron,|| 1 
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From theſe Obſervations it appears that the rate of the 
clock was as follows. 

af | Clock Grain Numb.| Rate 

1770 + too faſt or © BA per 

„ too ſlow Loſs Days 5. 
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I will here add a few other obſervations I have 
made ſince I ſettled in this place, the lat. of which 
is 51* 24' 33“ North, and the long. is 18,” 5 in time, 
Eaſt of the Obſervatory at Greenwich, 


Occultations of ftars by the Moon. 


> Few | App. time 
h Apr. 7 e N Imm. 11 29 25 obſerved with a 12 inch refleftors 
5 28 C 8 Imm, 9 51 $56; windy and doubtful ; fame teleſc 


— 
— 
D 


| 177 
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@ lade 18 The Moon's lower limb juſt covers a ſmall ſtar, The imm. 
on the dark part, to which the ſtar ſeemed to adhere above 
two minutes; and, though not at all diſcoloured, loſt a 
= of its brightneſs, but diſappeared at laſt inſtantane- 
The 5 Apparent ume 10 1 49 
in. on the light part and doubtful 10 10 46 
erved with a 31 feet achrom. magnifying 100 times. 
Jay 23 2½ Þ I believe 
Imm. 10 41 36,5 certain 31 achrom. mag. 1 50 
Em. 11 43 27 :: doub Cle 


Y Sept. 18 * v9 Jam. 11 56 51 8054] 5 achrom. mag. 150 


56 vs Imm. 12 2 47 good 
The emerſions not till after the Moon was ſet. 


Eclipſes of Jupiter's Satellites, 
2 Jul 13 9280 2 1 Firſt Sat. Em. — may 55 
21 9 3 8:: Fourth Sat, Imm. Ditto 
5 9 57 4 1 Em. bo 
* 5 920 42 Firſt Sat. Em. = Ditto 
0 8 9 43 3:: Firſt Sat, Em. N near) Ditto 
Y 29 2-48 Second 8 at. Em. 5 Ditto 
App. time 
8 46 20:: Second gat. "my cloudy 32 8 mag. 10 
9 8 5:: Third Sat. Em. cloudy 3E Achrom. mag. 100 
10 30 54:: Firſt Sat. Em. cloudy 31 Achrom. mag. 100 
8.51 9 Firſt Sat. Em. 12 Inch Refl. mag. 35 
9 32 3 Fourth Sat. Imm. hazy, 34 Achrom. mag. 100 
11 3 20 Second Sat. Em. Ditto 
9 12 18 Firſt Sat. Em. Ditto 
2 11 11 15: Firſt Sat. Em. U IP 30 20 bigh Ditto. 
9..35 56 Firſt Sat. Em. Ditto 
6 3 16 Fuſt Sat. Ein. > . Ditto 
147 Third Sat. Imm. | Ditto. 
8 416 Second Sat. Em. Ditto 
Chiſlehurſt, Nov. 2, — — 
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LII. An Account of a pure native eryſzaliſed 
N atron, or foffi! alkaline Salt, which is 
found in the Country o 

Barbary: By Donald 138 8. D. 

 Phyſccian to th Army, and to St. George's 

Hoſpital, Fellow of the Royal College of 

9 and 5 bb We Society. 


Read Dec. 19, 2 is well known that the nitre, or na- 


„„ tron, of the antients, which they uſed 
for making of glaſs (a), and in their baths (6), — far 


other purpoſes, was not the ſalt which now goes by 


tha name of nitre, or ſaltpetre; but a falt of an al- 
kaline nature, which, at preſent, is commonly called 


the natron of the antients, or the foſſil alkali. 


(a) See an aceount of the making of olaſs with nitre and ſand 
ap. 26, 
AE and an account of its medicinal vittues, ibid. lib. xxxi. cap. 4. 26. 
And Tacitus, in mentioning the river Belus in India, ſays, 
4 Cirta cujus os collectæ arene, admixto nitro, in waren exco- 


in C. Plinii Secundi Hiſt. natural. Tom. III. lib. xxxvi. c 


% quuntur.” Lib. v. Hiſt. ſet Ih 

() Nitre is mentioned as uſed in baths, in ſeveral parts of 
the Holy Scripture, particularly by the prophet Jeremiah, See 
_ Chap. it. ver. 22. The nitre, or natron, is likewiſe takea na» 
tice of by many other of the ancient authors. 
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The knowlege of it was entirely loſt for ſeveral 
centuries, but was revived in the laſt, by the Ho- 
nourable R. Boyle, formerly a diſtinguiſhed member 
of this Society, who, in his Short Memoirs for the 
natural experimental Hiſtory of Mineral Waters (c), 
after telling us that it is of an alkaline nature, ſays, 
e that he had ſome of it brought from Ægypt, and 
£ a neighbouring country, whoſe name he did not 
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= | | However, it was afterwards neglected, and its 
'F properties as a diſtin ſpecies of alkaline falt not 
{18 | known for many years; for although chemiſts ob- 
I |; ſerved, that a Glauber falt and cubic nitre were 
MH formed by diſlodging the marine acid from ſea ſalt, 
| by means of the vitriolic and nitrous acids; and from 
we | thence ſuſpected that there was ſomething particular 
'Þ in the baſis of this ſalt ; yet its true nature was not 
1 diſcovered till Monſ. du Hamel du Monceau gave an 
Wt | account, in the Memoirs of the French Royal Aca- 
wt demy of Sciences for the year 1730, of his having 
1 obtained it pure, in two different ways. aſt, By 
6 | diſlodging the marine acid by means of the vitriolic, 
1 and then ſeparating it by the addition of a phlogiſton, 


i Wb 10 and forming a hepar ſulphuris, from which he pre- 
11 | ”— cipitated the ſurphur by means of the vegetable acid, 

1 18 and then feparated this acid from the baſis of ſea ſalt 
e by the force of fire. 2dly, By diſlodging the marine 
117 Um; acid from the ſea ſalt by the addition of the nitrous, 

1 7 and ſo forming a cubic nitre, from which he dif- 
lodged the acid, by deffagrating it with charcoal * 

1 () See his Notes on Title 26, page 86, of the edition printed 
$1! at London 1684-5. . e 
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and then he purifyed the remainder by diſſolving it 


in water, and by filtrating and evaporating the liquor 
and cryſtalliſing the ſalt. 


After he had obtained the baſis of ſea felt qu? ite 


pure, he tried a number of experiments with it, and 


W1ith tne natron of Egypt; and found that they were 
entirely of the {ame nature, and that they were of a 
diſtinct {pecics of alkaline ſalt, different in their pro- 
perties from the potaſh, and other alkaline ſalts, 


commonly obtained by burning wood, and moſt other 


vegetable ſubſtances ; and that they forined different 
zeutral ſalts with the three mineral acids, and with 
the vegetable. 
This falt is likewiſe got from burning the Barilla, 
the Kali, and other marine plants; and all that is at 


preſent uſed in this country, by our manufacturers, | 


has been prepared 1 in this manner. 
Hitherto it has nut been found native in the 


weſtern parts of Europe, except in mineral waters, 


and in tne neighbourhood of volcanoes, or at places 


where they are alledged to have exiſted formerly; 


but it has long been found in Egypt, and near to 
Smyrna, and in other eaſtern countries, commonly 
mixed with earth, in a floury or concrete form; in 
ſome places pretty pure, in others more mixed (4). 


In the year 1764, a reſpectable member of this 


Society, D:. Wm. Heberden, gave an account of a ſalt 


of this kind, which was Good : on the Pic of Tenerif, 


where there is a volcano, and added feveral very 


ingenious experiments of the Honourable Henry Ca- 


(4) See Hoffman. Phyſ. Chem. lib. ii. obſ. 1,—Geoffroy, 
gt Medica, part i. Cap. 2.— Dr. Shaw! s Travels, Excerpt. 
- 55, and other authors, 
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vendiſh, to prove that the vegetable alkali has a 
greater affinity with acids than the foſſil or natron. 

It is probable, that this ſalt got at the Pic of Te- 
nerif is the baſis of ſea ſalt, whoſe acid has firſt been 
diſlodged, either by the ſorce of fire, or by the acid 
of decompoſed ſulphur, which has afterwards been 
attracted by a freſn Phlogiſton, and both ſeparated 
by the force of fire; though it is not at all impoſſible 
but that there may be magazines of this foſſil ſalt 
lodged native in the bowels of this mountain. 

Hitherto we have no account, that I know of, of 
its being found any-where native in a cryſtalline 
form, and in large quantity; and therefore J imagined 
that the following hiſtory would be * to the 
Society. 

In the year 176 5, Mrs White, widow to the late 
_ Conſul White 5 Tripoli, on her return to this 
country, ſhewed me a ſubſtance which, ſhe ſaid, 
had a very particular property of bubbling up, or 
fermenting, when mixed with lemon juice. Imme- 
diately, on ſeeing and taſting it, I ſuſpected it to be 
a pure native natron, or foffil alkali ; - and was con- 
armed in this opinion, by mixing it with different 
acids; and I have fince had a iew pounds of it fent 
home to me, and ſome gentlemen in the city have 

imported {ome hundred weight of it. 

On enquiring into the hiſtory of this ſalt, I was told 
that it was brought yearly to Tripoli, in large quan- 
tities, from the mountains in the inland part of the 
country, and that it went by the name of Trona; 
that the inhabitants ſometimes took an ounce, or 
more of it, by way of phyſic, and that it commonly 
operated both as an emetic and purgative . 
thñat 
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that the principal uſe they made of it, was to mix ic 
with their inuff, to give it, what they think, an 
agreeable ſharpnes; and that it was yearly ſent to 
Conſtantinople, in large quantity, to be employed 
for the ſame purpoſe. But, ſo far as I can learn, 
the Turks are entirely ignorant of its nature, and 
employ it for no other utes. 
It is well known that this ſalt does not run per 
5 eliquinim, but falls down into a white floury pow- 
der, when expoſed to the air; and that it makes a 
harder and firmer ſoap than the common vegetable 
alkali, and is alledged to make a purer and a finer 
laſs. 
Res This falt, which I have the honour now to preſent 
to the Society, i is extremely pure, diſſolves entirely in 
water, leaving only a ſmall quantity of a reddiſh earth 
behind. I tried what quantity of acid an ounce of 
this ſalt would ſaturate, and found that it ſaturated 
as much as near two ounces and a half of the com- 
mon groſs barilla, in the form it is commonly im- 
ported. I had it likewiſe tried by callico printers, 
and it was found to anſwer all their purpoſes, and 
nearly in the ſame proportion with reſpect to the groſs 
barilla, as above-mentioned, and I was told that it 
was thought to anſwer better than any other falt they 
had ever tried. 
Mot of the neutral ſalts made with this alkali and 
acids (except the cubic nitre) keep long without 
running per deliquium, even thoſe made with vege- 
table acids; for moſt of the neutral ſalts made with 
vegetable acids, and with ſome of the ſalt now be- 
fore you, which I had the honour to preſent to this 
Society in the year 1767, ſtill remain entire, though 
4D 2 kept 


n 

kept only in a cloſe drawer, in the ſame tea- cups and 
ſmall baſons, without any cover, as they were ſhewn 
to the Society, 4 
I have not hitherto been able to learn in what par- 
ticular place of the inland part of Tripoli in Barbary 
this falt is found, nor how itis diſpoſed of in the bowels. 
of the earth: but it ſhould ſeem to run in thin veins, 
of about half an inch, or a little more thick, in a bed of. 
fea ſalt; for all of it that has bitherto been imported 
into this country is covered with ſea falt on each fide. 
The one fide is always ſmoother than the other, and 
appears as if it had been the baſis on which it reſted; 
the-other; which ſhould ſeera to. be the upper fide, 
is rougher, by the ſhooting of the cryſtals. 'The pieces. 
of the thin veins appear almoſt as if the ſalt had been 
diſſolved in water, and afterwards boiled up into thin 
cryſtallifed- cakes, only that the cryſtals are much 
ſmaller, and diſpoſed in a manner that cannot eaſily be 
imitated. by art; for when this ſalt is diſſolved, and 
evaporated 1 to a pelliale, and left to cryſtalliſe, i it always 
thoots into cryſtals reſembling thoſe of Glauber ſalt. 

Brown paper dipt into a ſolution of this falt, after 
it is dry burns almoſt as if it had been dipped in a. 
ſolution of true nitre, as Dr. Heberden had ob- 
ſerved of the ſalt got at the Pic of Tenerif; ee a 
ſhews, that it contains more of an inflanmable prin 
ciple than the common vegetable alkali 

There are great mines of ſea falt in the country of 
Tripoli, the falt of which ſhould ſeem to contain a 
large proportion of this natron ; for, I am told, that al! 
che meat ſalted with it acquired a red colour. 
This native alkaline ſalt having never been ſub-_ 


jected to the forge of fire, is perfectly mild, and con- 
1 tains 
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tains no cauſtic parts, as the barilla, and the common 
potaſhes prepared by burning wood and plants, or 
the ſalts thrown out by volcanoes commonly do; 
and therefore, it will be found to be much more uſeful 
for bleaching and waſhing linens, and for cleaning 
and ſcowering cotton or woollen ſtuffs, and for many 
other purpoſes, than any other alkaline falt hitherto 
known, at the ſame time that it will anſwer every pur- 
poſe for which the other kinds of the foſſil alkali are 
employed 
When this ſalt is to be uſed for making rochelle or 

other neutral ſalts, or for waſhing or bleach- 
ing linen, it ought firſt to be diſſolved in pure water, 
and the ſolution be allowed to ſtand for ſome time, till 
the reddiſh or brown earth has all precipitated to the 
bottom, and then the pure liquor ought to be poured 
off, and what remains at the bottom be thrown into 
4 filter ; for, if this precaution is not taken, the reddiſh. 
| earth is in danger of giving a flight brown or reddiſh. 

colour to the neutral falts, or to affect the colour 
of the linen. 
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LIII. The Quantity of the Sun's Parallax, 
as deduced from the Obſervations of the 
"Hanks of Venus, on June 3, 1769: 
By Thomas Hornſby, M. A. Savilian 


Profeſjor of Aftronomy in the Unive: "A 2 
of Oxford, and F. R. S. 


Read Dec. 1, 


es HE uncertainty as to the quantity 
1771. 


of the Sun's parallax, deduced 
from the oblervations of the tranſit of Venus in 


1761 (whether it aroſe from the unfavourable poſi- 
tion of the planet, ſo that a ſufficient difference of 


time in the total duration of the tranſit was not, and 


indeed could not be, obtained from obſervations 


made at different places; ; or from the diſagreement 
of the obſervations of different aſtronomers, which 
were to ſerve as terms of compariſon) ſeems now to be 
entirely removed: and from the obſervations made 
in diſtant parts by the aſtronomers of different na- 
tions, and eſpecially from thoſe made under the pa- 
tronage and direction of this Society, the learned 


of the preſent time may congratulate themſelves on 


obtaining as accurate a determination of the Sun's 
_ diſtance, as perhaps the nature of the ſubject will 


admit, 


The 


The two follow: ing Tables give not only the ob- 
ſervarions ti.emicives, but alſo the computed dif- 
fercnces of dime from which the parallax was de- 
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] 


| 
15 
Il 


duced. 
T'ABLLE LE 
places. Latitude. | Obſervers names. way Diver — * 2 | Obſ. Dur 
4 . F ; 1 | - 8 J. | » I 4. * it . 
:dhus. 190-22 360 NI F. Hell + 9 34 10.60 5 27 24.60 5 33 14 
68 52 50 N.] M. Rumonſky. | 9 42 4 [5 35 23 | 5 53 19 
_ x |} M. Wales. [1 15 21,3]7 045-4 5 45 2 
3 pry By. 58 47 32 N. IM. Dy mond. 1 15 25,37 O 48,5 5 45 232 
aaifornia. 23 3 37 N.] Abbe Chappe. | © 17 27.9] 5 54 50.3] 5 37 32.4 
| add Capt. Cook. 121 44 15,5] 3 14 13 | 5 29 575 
George's Iſland. 17 28 55 S. |4 Mr. Green. 21 43 55.53 14 3 5 30 775 
e ; Dr. Solander. 21 44 25 5 1 3 1 1 
T AB L E II. l 
, . | 
WD Difference 5 D:Ference of wt 
[Obſerved durations. comp. duiat. | bietv. durat. | Sun's parallax, |} Ml 
] . 1 = | A. 5 tr | / 2 1 | {/ 17 fy 
(King George's Hand. VCC : | 
3 Wardhus. CCC 8,629 
= Kola. -- V 123 41-09 23 26.5 8.611 
Hudſon's Bay. FCC 8,511 
California. N 71 1243 29.9 8,404 
California, $ oy $34 N 8 
Wardhus. . 6 aot 115 $17 6-1 --- $5324 
Kola. 6.-$3-.:19 16 441 | 15 56.6 | 8,62 
Hudſon's Bay. £45 237 8 57 1 8,555 
udſon's 4 3 1437 * 
Wardhus. TCC 8,905 
Kola. 5 53 19 7 49,9 | 7. 8,813 
Mean of al! 
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The ſecond column of the ſecond Table contains 
the obſerved duration, or interval of time, between 
the two internal contacts; the third contains the diſ- 
ference of each duration, deduced by computation 
upon a ſuppoſition that the Sun's parallax was=8/”,7 
on the day of the tranſit; the fourth, the difference 


of that duration, as determined by actual obſerva- 


tion: In the laſt column is given the horizontal par- 
allax on the day of the tranſit, reſulting from a 
compariſon of the third and fourth columns. 

In the above compariſon, I have ufed Captain 
Cook's obſervation at the ingreſs, and a mean of his 
and Mr, Green's obſervations at the egrels ; - becaute, 


upon a compariſon of the obſerved times at the in- 


greſs and egreſs, made at the ſeveral places, when 
reduced to the center of the Earth, upon a ſuppo- 


fition that the Sun's parallax on the day of the tranſit 
was 28“ 65, the difference of meridians, as deduced 


from Captain Cook's obſervation at the ingreſs, agrees 
much better with the ſame differences deduced from 
a mean of the two obſervations at the egreſs, than 
thoſe derived either from the obſervation of Mr. 


Green, Dr. Solander, or even from a mean of all 
the three obſervations, as appears from the following 


compariſon. 


„„ 


 Wardhus. 


Jobſerved times. 


Effect of parallax, 


Reduced times. 


Obſerved times. . 
Effect of parallax. 


Reduced times. 


Obſerved times. 


Effect of parallax. 


Reduced times. 


Ditto at Wardhus. 
Difference of meridians. 


Reduced times at K. G. IQ. 
Ditto at California. 
Difference of meridians. 


4 Reduced times at k. G. If. 21 28 35-1] 
Ditto at Kola, 


Difference of meridians. | 


Reduced times at K. G. 11. 
Ditto at Hudſon's Bay. 


Difference of meridians. 


Vol. LXI. 
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Wardhus. 1 California 
5 . 2 2 

Ingreſs. Egtels. Ingres. Extelss 
H. 1 3 * . 
937 10, | 15 27 24,6 [ 017 27,9 5 54 50,3 
1111 | +. $60 17'+. 4 38 _- 
9 40 46,2 15 22 48,7 [[ 17 52,8 [ 5 59 4243 | 
| —_— canes 8 Bay. | 
Ingreſs. is Egrels. {| TIngrels. | Egrets. ; | 
5 9 „ 1 +7 047 
+ 6374 |— 4451 || +. 4159 | + 0 38,7 

9 48 41:4 | 15 30 3759 1 19 39,2 | 7 1 25-7 


King George' $ and, 


ba : logreſs. +1. 1 - Ba 
Capt. Cook.} Mean. 8 Solander. IMr. Green. Mean. 
gz 44 15, 5fJa1 44 4,21 44 2,5 21 43 55,5 3 14 8 
3 J 40,4 5 4024 J 6 23,8 
21 38 oſs 38 24, 121 38 22,1 [21 38 15,1 3 20 31,8 
9 40 46,2] 9 40 46,2] 9 40 46,2 | 9 40 46,215 22 48,7 
2 2111112 2 22,1112 2 24-1 [12 2 231212 2 16,9 
1 Ingreſs. [|  Epgrets. 25 
Capt. Cook. Mean. Dr. Solander. IM. Green. Mean. 
21 38 35,121 38 24,1021 38 22,1 21 38 15, 1 3 20 31,9 
o 17 32,80 17 52,8! 0 17 $2.8 o 17 52,8 5 59 42, 
— 39 17:7 2 39 28 2 39 3757||_2 32.105 
1 ng 1 | Egreſs. 
Capt. Cook. Mean. Dr. Solander. | Mr. Green] Mean. 
21 38 24,121 38 22,1 * 38 15,1]| 3 20 31, 
9 48 41,4] 9 48 41-4] 9 48 41-4 | 9 48 4r4\|15s 30 37 
12 IO 6.3112 10 17,312 10 2 10 — 12 10 65 
1 Ingreis. | | Egreis. 3 
Capt. Cook | | FREY Dr. Solander. Mr. Green. Mean. 
21 38 35,1 [21 38 24,1021 38 22,1 21 38 15,1 2 20 31, 
1 19 39,2] 1 19 32,9 1 19 39,2 | 1 19 39-21] 7 I 25: 
F341 41] 3 41 1541] 3 41 1711 | 3 41 2470 3 40 $3: 
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The near 2greement of the difference of me. 


ridians between King George's Iſland and the four 


other places, as deduced from Captain Cook's ubſerv- 
ation at the ingreſs, and from a mean of his and 
Mr. Green's obſervations at the egreſs, ſufficiently, 


I think, ſhew that the obſerved duration at King 


George's Iſland is at leaſt 5* 29/ 52 5: And, from 


a compariſon made in the ſame manner with the ob- 


ſervations at Hudſon's Bay, it might be ſhewn that 


the time of the egrels is uncertain to a few ſeconds, 
owing, perhaps, to the hazineſs of the air peculiar 


to that climate, even at the altitude of 10 or 12 de- 


grees. 5 3 
By the end of the Sun's eclipſe on the morning 


after the tranſit, the longitude of Wardhus from 
Paris, according to Father Hell, is 1 e 
Paris, or 2 4 22 E. of Greenwich: and, accord- 
ing to the obſervation of Mr. Numouſky, Kola is 


ah 2/ 55” E. of Paris, or 26 12 11“ E. of Green- 


wich. The point therefore at King George's Iſland, 
where the tranſit was obſerved, is 91 57” 53%. 
= 1497 28' 24 W. of Greenwich; Vill St. Joſeph 


in California is 76 187 424” = 100 400 37 W. of 
Greenwich; and Prince of Wales's Fort in Hudſon's 


Bay 60 16“ 494” = 94' 12“ 22“ W. of Green- 


wich. 


ledge of the longitude of each place, and affected 
only by the neceſſary error in obſerving, the ac- 
curacy of the obſervation made at the Cape of Good 


Hope in 1761, by Meſſieurs Maſon and Dixon, is 


abundantly confirmed ; by comparing which 1 
— hs 


From the near agreement of the ſeveral reſults 
before found, which are independent of the know- 
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the beſt obſervations made in the places whole longi- 
tudes were very nearly aſcertained, the Sun's parallax on 
the 5th of June was found = 8,692“. And Mr. 
Pingre, notwithſtanding the ſeveral arguments very 
ſpeciouſly produced in favour of his own obſervation 
at the Wand of Rodrigues, as repreſented in his 
learned Memoire on the. Sun's Parallax, will pro- 
bably be of opinion, that an error of one minute 
was committed in writing down the time of his ob- 
ſervation, as was conjectured by many perſons, as 
well as myſelf ; a miitaxe is which the moſt expe- 


_rienced obſerver is ſometimes liable, when at the time 


of obſervation the minute is nearly compleated. 
The parallax on the 3d of June being 8“ 65, the 
mean parallax will be found to be = 8%, 78; and 


if the ſemidiameter of the Earth be ſuppoſed 
= 3985 Engliſh miles, the mean diſtance of the 


IJ Earth from the Sun will be 93,720,900 Engliſh 


miles. And, as the relative diſtances of the planets 
are well known, their abſolute diſtances, and con- 


ſequently the dimenſions of the Solar Syſtem, will 
be as follows, G1 


Relative diſtance. | Abſolute diſtance. 
_ Mercury, | 4357,10 | | 36,281,700 
"Venus, 723.33 | 67,795,500 
Earth, 100000 93.726, 900 
Mars, 1523,69 142,818,000 
Jupiter, | 5200, 98 [ 487,472,000 
Saturn, 9540, 7 | 894,162, o00 


Oxford, Dec. 17, 1771. 


* See Phil. Tranſ. Vol. LIII. for the Year 1763. p. 491. 
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F. R. S. o M. Maty, M. D. Sec. R. S. 
containing a = — of ſome _ 
Hills in Haſſha *. 


Caſſel, November 29, 1769. 


55 ag HAVE lately ' difcovered in the 


$770 - neighbourhood of this city, ſeveral 


bills, compeicd of baſalt rocks, formed in pelyedrous 
and moſtly pentagonal columns. As this ſort of ſtone 


has hitherto met with few obſervers, and affords many 


curious fingularities, I deſire you to lay before the 


Royal Society, the following. account of my re- 


ſearches. 
Our baſalt rocks differ from thoſe of the Giant's 


and. deſcribed with tolerable exactneſs by Strabo, 


Lib. xvii.. by their being leſs. thick, and not ex-. 


* The printing of this paper was poſtponed, on account of 
the delays and difficulties which attended the ſending af the 
plates, which the author deſired might be executed in | the beſt: 
manner, under his eyes. 


ceeding 


** * Ma as it att tb a ee. 2 


Cauſeway i in Ireland, by their want of articulation ;. 
and from thoſe anciently found at Syena in Egypt, 
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ceeding eight or ten inches in breadth, on unequal 
lengths from five to thirty feet. 

The colour, hardneſs, weight, and ſubſtance of 
theſe ſtones ſufficiently ſhew them not to belong to 
the genus of the marbles, amongſt which Mr. Da- 
0 coſta ranked them in zmitation of the ancients. 
Their ſubſtance is vitreous, analogous to that of the 


1 g ſtones; ; they reſiſt ; _— aue and che chizzel: E 


Go com Ac 3g 


pets one. 1 have not "I Ds a home 
analyſis of theſe ſtones, which. they richly deſerve, 
chiefly as they contain ſmall neſts of cryſtals of 
tin ore, yellow, green, and black. Theſe probably 
greatly contribute towards giving to our ſtones their 
tingular and conſtant form. They ſeem to have ac- 
quired that form, in a different manner from that 
which influenced the ſtrata and veins. of other 
mountains. Laſtly, no marks or impreſſions of any 
organical bodies are found either 1 in the out or inſide: 
of theſe ſtones. 
From all theſe conſiderations was induced to: 
attribute their origin, to a watery cryſtalliſation, 
which might have taken place, either at the firſt: 
tettling of the chaos, or at the time of a diſſolution 
of a great part of our globe. I had ſaid the fame 
thing in regard to the Giant's Cauſeway, in my ac-- 
count of the formation of new iſlands. But I now: 
begin to entertain fome doubts about that opinion, for. 
oy two reaſons. 
In the explanation of the plates of the French: 
Tnercbopedle, 1 find that an obſeryation made. by. 


Mr. 
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Mr. Deſmareſt, hs cad him to attribute the ori- 
gin of theſe ſtony columns to the matter of volcanoes 
refrigerated from fuſion, having found the Auvergne 
baſaltes placed on beds of lavas and ſcoriæ, Joſt cloſe 
to the opening of an extinguiſhed volcanoe. 

2. I diſcovered the ſame appearance at Habich- 


ſwald about Weiſſenſtein near Caſſel. The top 
of the mountain, on which the famous caſcades of 
the Landgrave Charles are built, and which the 


Engliſh troops made the place of their encampment 
after the battle of Willemſtahl, is hardly compoſed 
of any thing but enormous pieces of lavas and ſcoriæ. 
Somewhat Iower, and near the middle of the moun- 
tain, are found che baſaltes. Many of theſe are formed 
in polyedrous pillars; but ſome, which are the neareſt 


to the aforeſaid lava, only conſiſt of ſhapeleſs roundiſh 


maſſes. On the other fide of the mountain, and at 


a ſmall diſtance from the lavas and ſcoriæ, is found one 
of the richeſt coal mines I ever ſaw, in a bed of the 


thickneſs of eighteen feet. 
The Duke of Rochefoucault, at Paris, an eminent 


lover and encourager of natural hiſtory, bes likewiſe 


aſſured me, that at Bolſena in Italy, the baſaltes are 


found near the lavas of an ancient volcanoe, and that 


the whole iſland of Sicily, chiefly on the fide of 
mount Etna, abounds with the ſame, 


Hence, it may be allowable to attribute with Mr. 


Deſmareſt the origin of the bafaltes to volcanoes, 


This opinion is further ſupported from many cir- 


cumſtances; viz. the vitreous, and hitherto pro- 
| blematical ſubſtance of theſe ſtones ; ; the want of 


marine bodies, and laſtly, the well-known experiment 


of lume melted metals, which, when hardened, appear 
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in cryſtallizations not unlike thoſe of watery con- 
gelations. 


1 muſt not however omit that the other baſalt- 
mountains, which I have ſeen in Haſſia, about Felſ- 


berg, Aldenberg, and Gudenſberg, have ſhewn me 
baſaltes without apy addition; theſe mountains ſtand- 


ing by themſelves, and ſhewing no traces of either 
lavas or ſcoriæ. | 
For the illuſtration of this paper, I have cauſed 


two engravings to be made; viz. TAB. XVIII. of the 


baſalt- rock near Oudenſberg; and Tas. XIX. of the 
n of F elſberg. 


Jam, with particular regard, 
Dear Sir, 


Your very obedient ſervant, 


R. E. Raſpe. 
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LV. An Attempt to explain ſome f tbe brin- 
cipal Phenomena of Electricity, by Means 


of an elaſtic Fluid: By the H. onourable 
* Cavendiſh, F. R. S. 


IN CE I firſt wrote the follow- 
) ing paper, I find that this way of 
accounting for the phznomena of electricity, is not 
pew. Æpinus, in his Tentamen Theoriæ electricitatis 
& magnetiſmi, has made uſe of the fame, or nearly 
the ſame hypotheſis that I have ; and the concluſions 
he draws from it, agree nearly with mine, as far as 
he goes. However, as I have carried the theory 
much farther than he has done, and have conſidered 
the ſub;eR in a different, and, I flatter myſelf, in a 
more accurate manner, I hope the Society will not 
think this paper unworthy their acceptance. 
The method I propoſe to follow is, firſt, to lay 
down the hypotheſis; next, to examine by ſtrict ma- 
thematical reaſoning, or at leaſt, as ſtrict reaſoning as 
the nature of the ſubject will admit of, what conſe- 
| quences will flow from thence ; and laſtly, to ex- 
amine how far theſe conſequences agree with ſuch ex- 
_ periments as have yet been made on this ſubject. In 
a future paper, I intend to give the reſult of ſome 
experiments I am making, with intent to examine 
ſtill further the truth of this hypothefis, and to find 
out the law of the electric attraction and repulſion. 
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—_— of vrhich repel cach other and 
rticles of all other matter, with a force 
n;verſely as ſome lels fs of the diſtance than the 
cube: the particles all other matter alſo, repel 
cach other, and N thoſe of the electric fluid, with 
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a force varying according to the ſame power of the 
diſtances. Or. to exꝑ refs it more conciſely, if you 


look upon the clecttrie fluid as matter of a contrary 


kind to other matter, the particles of all matter, both 
thoſe of the electric fluid and of other matter, repel 


particles of the fame kind, and attract thoſe of a 
contrary kind, with a force inverſely as fome lets 
power of the diitance than the cube. 

For the future, I would be underſtood never to 


comprehend the electric fluid under the word matter, 
but only ſome other ſort of matter. 
It is indifferent whether you ſuppoſe all forts of 


matter to be indued in an equal degree with the 
foregoing attraction and repulſion, or whether you 


ſuppoſe ſome forts to be indued with it in a 
greater degree than others; but it is likely that the 
electric fluid is indued with this property in a much 


greater degree than other matter; for in all proba- 


bility the weight of the electric fluid in any body bears 
but a very {mall proportion to the weight of the 


matter ; but yet the force with which the electric 


fluid therein attracts any particle of matter mult be 
equal to the force with which the matter therein 
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repels that particle; otherwiſe the body would ap- 
pear electrical, as will be ſhewn hereafter. 
To explain this hypotheſis more fully, ſuppoſe that 
1 grain of electric fluid attrafts a particle of matter, 
at a given diſtance, with as much force as x grains 
of any matter, lead for inſtance, repel it : then will 
I grain of electric fluid repel a particle of electric fluid 
with as much force as 7 grains of lead attract it; and 
1 grain of electric fluid will repel 1 grain of electric 
fluid with as much force as 7 grains of lead repel 7 
grains of lead. 5 
All bodies in their natural ſtate, with regard to 
electricity, contain ſuch a quantity of electric fluid 
interſperſed between their particles, that the attraction 
of the electric fluid in any fmall part of the body on 
a given particle of matter ſhall be equal to the re- 
pulſion of the matter in the ſame ſmall part on the 
fame particle. A body in this ſtate I call ſaturated 
with electric fluid: if the body contains more than 
this quantity of electric fluid, I call it overcharged: 
if leſs, I call it undercharged. This is the hypothe- 
ſis; I now proceed to examine the conſequences 
which will flow from it. 


LEeMMa I. 


Let EAe(Tas.XX. fig.1.)repreſent a cone continued 
infinitely; let A be the vertex, and B& and Dd planes 
parallel to the baſe ; and let the cone be filled with 
uniform matter, whoſe particles repel each other 
with a force inverſely as the ꝝ power of the diſtance. 
If x is greater than 3, the force with which a particle 
at 
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at A is repelled by E Be or all that part of the cone 


beyond Bb is as . 
For ſuppoſing A B to flow, the fluxion of EBbe is 
proportional to — ABA“, and the fluxion of its 


repulſion on A is a eee o ZH the fluent 


1 
22 -3 


of which i 1 — 


EBve is proportional 0 2 1 0 FB 


COROLLARY. 


If ABi is infinitely ſmall Is infinitely great; 


> IB, 


therefore the repulſion of that part of the cone be- 


tween A and Bb, on A, is infinitely greater than the 
repulſion of all that beyond it, 


LEtMMa ll. 


By the ſame method of reaſoning it appears, that 
if u is equal to 3, the repulſion of the matter be- 


tween B and Dd on a particle at A, is proportional 


to the logarithm of + A ; conſequently, the repulſion 


of that part is ;nfinitely ſmall in reſpect of that be- 


tween A and Bb, and alſo infinitely ſmall in reſpect 


of that beyond ] D d. 


4F 2 LINMMA 


; which when AB is infinite 
is equal to — conſequently the repulſion of 
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LEMMA III. 


In like manner, if = is leſs than 35 the repulſion of 
the part between A and BY on A is proportional to. 


AB3—: conſequently the repulſion of the matter 


between A and By on A, is — ſmall in — 


of that beyond it. 


Sid an 


It is eaſy to ſee from theſe three lemmata, that, if 


the electric attraction and repulſion had been ſup- 


poſed to be inverſely, as ſome higher power of the 


diſtance than the cube; a particle could not have 
been ſenſibly affected by the repulſion of any fluid, 

except what was placed cloſe to it. If the repulſion 
was inverſely, as the cube of the Aildance, a particle 
could not be ſenſibly affected by the repulſion of any 


finite quantity of fluid, except what was cloſe to it. 
But as the repulſion is ſuppoſed to be inverſely as 
ſome power of the diſtance leſs than the cube, a par- 


ticle may be ſenſibly affected by the repulſion of a 


finite quantity of Huid, placed at any finite diſtance 
from it. 


Dr#1N1 TION, 


If the electric PHY in any body, is bs any means 


confined in ſuch manner that it cannot move from 


one part of the body to the other, I call it ramove-. 
able: if it is able to move readily from one part to 
230ther, I call it moveable. 
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PROPOSITION I. 


A body overcharged with electric fluid attracts or 


repels a particle of matter or fluid, and is at- 
tracted or repelled by it, with exaftly the ſame 
force as it would, if the matter in it, together 
with ſo much of the fluid as is ſufficient to fatu- 
rare it, was taken away, or as if the body con- 
ſiſted only of the redundant fluid in it. In like 
manner an undercharged body attracts or 1 
with the ſame force, as if it conſiſted only of 
the redundant matter; the electric fluid, together 


with ſo much of the matter as is ſaflicient to 


laturate it, being taken away. 
This is evident from the definition of ſaturation, 
PROP. II. 
Two over or underchorged bodies attract or repel 


each other with. juſt the ſame force that they 
would, if each body conſiſted only of the re- 


dundant fluid in it, if overcharged, or of the 


redunda nt matter in 1t, if underch zarged. 


For, let the two bodi ies be called A and B; by 
the laſt. propattion the redundant ſubſtance in B 


impels cs ch particle of fluid and matter in A, and 
conſequ FAT in ele the whole body A, with the 


ſame force that the whole body B impels it: or the 


ſame reaſon the _ ol lant lubtt, nce in A! impel the 
redund. n 11 blk: 4: 10 * in 3. WII! 1 the! {9 ame fo ee 1 


thc. 


— 
* 


; ' g A. KI — — ” — 3 - 2 
— — — * * > =" 2 „ bo 
to J p C * - 4 — <__ —— * — — 
2 — : | a ; — == . 7 — 
— * | —" - - 2 - 
- * - 
* 2 2 - 


WS - 


- — — < — — 
* 
4+ 73 
. 
———ô 2 —— — 


——— 


* $ ' r — : 2 
r ]— N Ä ; . 
— — — — ——ðr—f ——— 2 4 22 —— ————_ 
2 » 


© _—_ — — —— — 
* * 


i= —w 


"WEL. * 
g — 3 
— — 


—— — 


— 
— . — = 3 
1 " ” : . eZ * FO 


[ 
19 
: 
"4 
N 
: 
4 
4 
1 


5900 

the whole body A impels it. It is ſhewn therefore, 
that the whole body B impels the whole body A, 
with the ſame force that the redundant ſubſtance in 
B impels the whole body A, or with which the whole 
body A impels the redundant ſubſtance in B; and 
that the whole body A impels the redundant ſubſtance 
in B, with the ſame force that the redundant ſub- 
ſtance in A impels the redundant ſubſtance in B; 
therefore the whole body B impels the whole body 
A, with the fame force with which the redundant 
ſubſtance in A impels the redundant ſubſtance in B, 


or with which the redundant ſubſtance in B impels 
the redundant ſubſtance in A. 


Let the matter in all the reſt of ſpace, except in two 
given bodies, be ſaturated with immoveable fluid ; 
and let the fluid in thoſe two bodies be alſo immove- 
able. Then, if one of the bodies is ſaturated, and the 
other either over or undercharged, they will not at all 
attract or repel each other. 


If the bodies are both overcharged, they will repel 
each other. 


If they are both undercharged, they will alſo repel 
each other, 


If one is overcharged and the other undercharged, 
- they will attract each other. 


N. B. In this ne when I call a body over- 
charged, T would be underſtood to mean, that it 
is overcharged in all parts, or at leaſt no as 

under- 
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undercharged : in like manner, when I call it 
undercharged, I mean that it is undercharged in 
all parts, or at leaſt no where overcharged. 


FRO FT. I. 
If all the bodies in the univerſe are ſaturated with 


electric fluid, it is plain that no part of the fluid 
can have any tendency to move, 


PROP. Iv. 


If the quantity of electric fluid in the univerſe is 


exactly ſufficient to ſaturate the matter therein, 
but unequally diſperſed, fo that ſome bodies are 
overcharged and others undercharged; then, if 
the electric fluid is not confined, it will immedi- 


ately move till all the bodies in the univerſe are 


ſaturated. 


For, Or I that any body is overcharged, and 
the bodies near it are not, a particle at the ſurface of 
that body will be repelled from it by the redundant 
fluid within; conſequently ſome fluid will run out 

of that body; but if the body is undercharged, a 


particle at its ſurface will be attracted towards the 


| body by the redundant matter within, lo that ſome 


fluid will run into the body. 


N. B. In Prob. IV. Caſe III. there will be ſhewn 
an exception to this propoſition ; there may 


perhaps be ſome other exceptions to it: but I 
3 think 
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think there can be no doubt, but what this pro- 
-polition maſt hold good in general. 


LE MMA IV. 


Let B D E, Ide, and 23e (ff. 2.) be concentric 


ſp herical ſurfaces, whole center OL if the ſpas © 


33 is filled with uniform matter, whoſe puiticles 
repel with a force inverſely, as the ſquare of the 
diſta ance, a particle placed any where within the ſpace 


C 3, as at P, will be repelled with as 85 ſorce in 
one direction as another, or it will not be impelled 


in any direction. r. 15 bud wie in Newt, 


Princip. liber I. prop. 1zx. It follows alfo from his 


 dzmonſtration, that ic the rep ulfion is inverſely, as 


ſome higher power of the diſtance than the Nur, 
the particle P will be  impeiled towards the center; 


and if the repulſion i is 11 as ſome lower power 
than the ſquare, it will bo mpelled from the 
center. RO 


Lz N M A V. 


If the repulſion is inverſely as the ſquare of the 


diltance, a ‚uticle placed any where without the 


tphere B D E, is repelled by that ſphere, and alſo by 
= ſpace B 1 with the fame force that it would f all 
the matter therein was collected in the center of the 


* By the ſpace BB or B 8, I mean the ſpace comprehended 
between the fpherical ſurfaces BDE and Ae, or between 
B DL and s: by the. ſpace C or Cg, I mean the ſpheres 
24e or Bot, ; of ä „ 


ſphere; 
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ſphere ; provided the denſity of the matter therein is 
every where the ſame at the fame diſtance from the 
4 center. This is eaſily deduced from prop. 71. of 
; the ſame book, and has been demonſtrated by other 


authors. 


4 PROF. Fs 
PROBLEM 1. Let the ſphere B D E be filled with 
uniform ſolid matter, overcharged with electric 
fluid: let the fluid therein be moveable, but 
unable to eſcape from it: let the fluid in the 
reſt of infinite ſpace be moveable, and ſufficient 
to ſaturate the matter therein; and let the 
matter in the whole of infinite ſpace, or at leaſt 
in the ſpace BB, whoſe dimenſions will be 
given below, be uniform and ſolid ; and let the 
law of the electric attraction and repulſion be 
inverſely as the ſquare of the diſtance : it is re- 
- quired to determine in what manner the fluid 
will be diſpoſed both within and without the 
_—_ - 


Take the ſpace Bb ſuch, that the interſtices be- 
tween the particles of matter therein ſhall be juſt 
ſufficient to hold a quantity of electric fluid, whoſe 
particles are preſſed cloſe together, fo as to touch each 
other, equal to the whole redundant fluid in the 
globe, beſides the quantity requiſite to ſaturate the 
matter in Bb; and take the ſpace BB ſuch, that the 

matter therein ſhall be juſt able to ſaturate the re- 
dundant fluid in the globe: then, in all parts of the 

ſpace Bb, the fluid will be preſſed cloſe together, ſo 

Vols LE. 4 G that 
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that its particles ſhall touch each other ; the ſpace 
BZ will be intirely deprived of fluid; and in the 
ſpace C6, and all the reſt of infinite ſpace, the mat- 
ter will be exa way ſaturated, 

For, if the fluid i; diſpoſed in the above-mentioned 
manner, a particle of fluid placed anywhere withia 
the ſpace C4 will not be impelled in any direction 
by the fluid in B“, or the matter in BP, and will 
therefore have no tendency to move: a particle 
placed anywhere without the ſphere e will be at- 
trated with juſt as much force by the matter in BB, 
as it is repelled by the redundant fluid in B&, and 
will therefore -have no tendency to move: a particle 
placed anywhere within the ſpace Bb, will indeed 
be repelled towards the ſurface, by all the redundant 
fluid in that ſpace which is placed nearer the center 
than itſelf; but as the fluid in that ſpace is already 
preſſed as obs together as poſſible, it will not have 
any tendency to move; and in the ſpace BSH there is 
no fluid to move, ſo that no part of the fluid can 
have any tendency to move. 

Moreover, it ſeems impoſſible for the fluid to be 
at reſt, if it is diſpoſed in any other form; for 
if the denſity of the fluid is not everywhere the ſame 
at the ſame diſtance from the center, but is greater 
near 6 than near d, a particle placed anywhere between 
thoſe two points will move from 6 towards d; but 
if ihe denſity is everywhere the ſame at the ſame 
diſtance from the center, and the fluid in B is not 
preſſed cloſe together, the ſpace C4 will be over- 
charged, and conſequentiy a particle at & will be re- 
elled from the center, and cannot be at reſt; in 


like manner, if there is any | Rod in BP, it cannot. 
be 


395 
be at reſt: and, by the ſame kind of reaſoning, it 
might be ſhewn, that, if the fluid is not ſpread uni- 
formly within the ſpace C5, and without the ſphere 


ge, it cannot he at reſt. 


COROLLARY I. 


If the globe BDE is undercharged, every thing 
elle being the ſame as before, there will be a ſpace 
BS, in which the matter will be intirely deprived of 
fluid, and a ſpace BP, in which the fluid will be 
preſied cloſe together; the matter in B& being equal 

to the whole redundant matter in the globe, and the 
redundant fluid in B, being juſt ſufficient to ſaturate 
the matter in BS: and in all the reſt of ſpace the 
matter will be exactly ſaturated. The demonſtration 
is exactly ſimilar to the foregoing. 1 


Siet It 


The fluid in the globe BD E will be diſpoſed in 
exactly the ſame manner, whether the fluid without 
is immoveable, and diſpoſed in ſuch manner, that 

the matter ſhall be everywhere ſaturated, or whether 
it is diſpoſed as above deſcribed ; and the fluid wich- 
out the globe will be diſpoſed in juſt the fame man- 
ner, whether the fluid within is difpoſed uniformly, 
or whether it is diſpoſed as above deſcribed. 5 
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PROP. VI. 


Pong. * To determine in what manner the fluid 
will be diſpoſed in the globe BDE, ſuppoſing 
every thing as in the laſt problem, except that 
the fluid on the outſide of the globe is immove- 
able, and diſpoſed in ſuch manner as every- 

| Where to ſaturate the matter, and that the elec- 
tric attraction and repulſion is inverſely, as 

_ fome other power of the diſtance than the 
= ſquare. 5 


I am not able to anſwer this problem accurately; 
but I think we may be certain of the following cir- 
cumſtances. 


- Casr 1. Let the re ulſion be inverſely as ſome 
power of the diſtance 8 the ſquare and the 
cube, and let the globe be overcharged. 

It is certain that the denſity of the fluid will be 

every where the ſame, at the fame diftance from the 

center. Therefore, firſt, There can be no ſpace as 

Cb, within which the matter will be everywhere fa- 

turated ; for a particle at 5 is impelled towards the 

center, "by the redundant fluid in B&, and will 
therefore move towards the center, unlefs C b is ſuf- 
ficiently overcharged to prevent it. Secondly, The 
fluid cloſe to the ſurface of the ſphere will be preſſed 
cloſe together; for otherwiſe a particle fo near to it, 
that the quantity of fluid between it and the fu: face 
ſhould be very ſmall, would move towards it; as 
the repulſion of the ſmall quantity of fluid between 
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it and the ſurface, would be unable to balance the 
repulſion of the fluid on the other fide. Whence, I 
think, we may conclude, that the denſity of the 


fluid will increaſe gradually from the center- to the 
ſurface, where the particles will be preſſed cloſe to- 


gether: whether the matter exactly at the center 
will be overcharged, or only ſaturated, I cannot 


tell. 


COROLLARY. 


For the ſame reaſon, if the globe be under- 
charged, I think we may conclude, that the denſity 
of the fluid will diminiſh gradually from the center 


to the ſurface, where the matter will be as: a de- 


prived of fluid. 


Cask 2. Let the repulſion be inverſely as ſome : 


power of the diſtance leſs than the tquare ; and let 
the globe be overcharged. 


There will be a {pace B5, in which the ticles 


of the fluid will be everywhere preſſed cloſe toge- 


ther; and the quantity of redundant fluid in that 


ſpace will be greater than the quantity of redundant 
fluid in the whole globe BDE; ſo that the ſpace 
C5, taken all together, will be undercharged: but 
J cannot tell in what manner the fluid will be diſpoſed 
in that ſpace. 


For it is certain, that the denſity of the fluid will 


be everywhere the ſame, at the ſame diſtance from 


the center. Therefore, let & be any point where 
the fluid is not preſſed cloſe together, then will a 
particle at & be impelled towards the ſurface, by tlie 

redundant 
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redundant fluid in the ſpace B&; therefore, unleſ 
the ſpace Ch is undercharged, the particle wil! move 
towards the ſurlace. > 


Con olan YL: © 


For the ſame reaſon, if the globe is undercha 


Ger Ci arged, 


there will be a ſpace BJ, in which the matter will be 
intirely deprived of fluid, the quantity of matter 
therein being more than the whole redundant matter 


in the globe; and, conſequ 2ently, the 18 ce Co, 
taken all together, will be overcharged. 


LENI MA. VI. 


Let the whole ſpace compre -hended between two 
parallel planes, infinitely extended cach way, be 
filled with ann m atter, the repulizon of whoſe 
particles is inverſely as the ſquare of the diſtancc; 

the plate of matter formed thercby will repel a pare 
ticle of matter with exactly the ſame force, at what- 
ever diſtance from it, it he placed. 

For, ſuppoſe that there are two ſuch plates, of 
equal thicknels, placed paralle] to each other, let 
A (tg, 3) be any point not placed in or between 
the two plates: let BCD repreſent any part of the 
neareſt plate: draw the lines AB, AC, and AD, 
cutting the furtheſt plate in 5, c, and d; for it is 
plain, that if they cut one plate, they muſt, it pro 

duced, cut the other : the triangle BCD 1s to the 
triangle bed, as AB* to A; therefore a particle 
of matter at A will be repelled with the ſame force 
by the matter in the triangle BCD, as by that in 
1 d. Whence it appears, "that a particle at A will 


'S be 
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be repelled wich as much force by the neareſt plate, 
25 by the more diſtant; and conſequentiy, will be 
impelled with the ſame force by either plate, at 
whatever. diſtance from it it be placed. 


COROLLARY, 


If the repulſion of the particles is inverſelv as ſome 


high 
plate 


diſtance be ſmall than if it be great; and if the re- 


oher power of the diſtance than the {quare, the 


pulſion is inverſely as ſome lower power than the 
ſquare, it will repel a part! icle with leſs force, if its 


diſtance be ſmall than if it be great. 


PROP. VII. 


' Pros. z 3. In fig. 4. let the parallel lines Aa, 


B5, Kc. repreſent parallel planes infinitely ex- 


tended each way: let the ſpaces “ AD and 
E H be filled with uniform ſolid matter: let 


the electric fluid in each of thoſe ſpaces be 
moveable and unuble to eſcape : and 5 all the 
reſt of the matter in the univerſe be ſaturated 
with immoveable fluid; and let the electric at- 
traction and repulfion be inverlely as the ſquare 


of the diſtance. It is required to determine in 


what manner the fluid will be diſpoſed in the 


ipaces AD and E H, according dS ane Or both 


of them are over or andercharged. 


* By the ſpace AD or AB, &c. I mean the ſpace compre- 
hended between the planes Aa and D d, or between Aa and 
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Let AD be that ſpace which contains the 
greateſt quantity of redundant fluid, if both ſpaces 


are overcharged, or which contains the leaſt redun- 


dant matter, if both are undercharged ; or, if one is 
overcharged, and the other undercharged, let AD 
be the overcharged one. Then, firſt, There will 

be two ſpaces, AB and GH, which will either be 


intirely deprived of fluid, or in which the particles 


will be preſſed cloſe together; namely, if the whole 
quantity of fluid in AD and EH together, is leſs 
than ſuffic:ent to ſaturate the matter therein, they 


will be intirely deprived of fluid ; the quantity of 


redundant matter in each being half the whole re- 


dundant matter in AD and EH together: but if 


the fluid in AD and E H together is more than 
iufAcierit to ſaturate the matter, the fluid in AB 


and GH will be preſſed cloſe together; the quantity 
of redundant fluid in each being half the whole re- 


dundant fluid in both ſpaces. 2dly, In the ſpace 


CD the fluid will be preſſed cloſe together; the 
quantity of fluid therein being ſuch, as to leave juſt 
enough fluid in BC to ſaturate the matter therein. 


3dly, The ſpace EF will be intirely deprived of 


fluid; the quantity of matter therein _ ſuch, that 


the fluid in FG ſhall be juſt ſufficient to ſaturate the 
matter therein: conſequently, the redundant fluid in 


CD will be juſt ſufficient to ſaturate the redundant 


matter in EF; for as AB and GH together con- 


tain the whole redundant fluid or matter in both 


ipaces, the ſpaces BD and E G together contain 
their natural quantity of fluid; and therefore, as 
BC and F G each contain their natural quantity of 


fluid, the ſpaces CD and EF together contain their 


natural 
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natural quantity of fluid. And, 4thly,. The ſpace 
BC and FG will be faturated in all parts. 
For, firſt, If the fluid is diſpoſed in this manner, 
no particle of it can have any tendency. to move: 


for a particle placed anywhere in the ſpaces B C and 
F G, is attracted with juſt as much force by E F, as 
it is repelled by CD; and it is repelled or attracted 
with juſt as much force by AB, as it is in a con- 
trary direction by G H, and, conſequently, has no 
tendency to move. A particle placed anywhere in 
the ſpace C D, or in the ſpaces AB and GH, if 
they are overcharged, is indeed repelled wich more 
force towards the planes D d, Aa, and Hb, than it 


is in the contrary direction; but as the fluid in thoſe 


ſpaces is already as much comprefled as poſſible, the 
particle will have no tendency to move. 


2dly, It ſeems impoſſible that the fluid ſhould be 
at reſt, if it is diſpoſed in any other manner: but as 


this part of the demonſtration is exactly ſimilar to 


the latter part of that of Problem the firſt, 1 ſhall 


CooL. 1 


If the two ſpaces AD and E H are both over- 
charged, the redundant fluid in CD is half the dif- 


ference of the redundant fluid in thoſe ſpaces : for 


half the difference of the redundant fluid in thoſe 
ſpaces, added to the quantity in AB, which is half 
the ſum, is equal to the whole quantity in AD. For 
a like reaſon, if A D and EH are both undercharged, 
the redundant matter in EF is half the difference of 
the redundant matter in thoſe ſpaces ; and if AD is 

Vol, LXI. 4H over- 
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overcharged, and E H undercharged, the redundant 


fluid in CD exceeds half the redundant fluid in AD, 


by a quantity ſufficient to ſaturate half the redundant 
matter in EH. 


Ton ot. IL 


It was before ſaid, that the fluid in the ſpaces AB 
ad GH (when there is any fluid in them) is re- 
pelled againſt the planes Aa and Hb; and, conſe- 
quently, would run out through thoſe planes, if there 
was any opening for it to do ſo. The force with 
which the fluid prefles againſt the planes Az and 
Hb, is that with which the redundant fluid in AB 
is repelled by that in GH; that is, with which 
| Half the redundant fluid in both ſpaces is repelled by 
an equal quantity of fluid. Therefore, the preſſure 
againſt Aa and H þ depends only on the quantity of 
redundant fluid in both ſpaces together, and not at 
all on the thickneſs or diſtance of thoſe ſpaces, or on 
the proportion in which the fluid is divided between 
the two ſpaces. If there is no fluid in AB and GH, 
a particle placed on the outſide of the ſpaces AD 
and E H, contiguous to the planes Aa or Hb, is 
attracted towards thoſe planes by all the matter in 
AB and GH, 2d , by all the redundant matter 
in both ſpaces ; and, conſequently, endeavours to 
infinuate itſelf into the ſpace AD or EH; and the 
force with which it does ſo, depends only on the 
quantity of redundant matter in both ſpaces together. 
The fluid in CD allo preſſes againſt the plane D d, 
and the force with which it does ſo, is that with 


Which 
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which the redundant fluid in C D is attracted by the 
matter in EF. 


Conor. III. 


1 AD is overcharged, and E H undercharg ed, 


and the redundant fluid in A D is exactly . 


to ſaturate the redundant matter in E H, all the re- 


dundant fluid in AD will be collected in the ſpace 
CD, where it will be preſſed cloſe together: the 


{pace EF will be intirely deprived of fluid, the quan- 


tity of matter therein being juſt ſufficient to ſaturate 


the redundant fluid in C D, and the ſpaces AC and 


F H will be everywhere ſaturated. Moreover, if an 


opening is made in the planes Aa or Hb, the fluid 
within the ſpaces AD or E H will have no tendency 
to run out thereat, nor will the fluid on the outſide 


have any tendency to run in at it : a particle of fluid 
too placed anywhere on the outſide of both ſpaces, 


as at P, will not be at all attracted or repelled by 
thoſe ſpaces, any more than if they were both ſa- 


turated; but a particle placed anywhere between 


thoſe ſpaces, as at 8, will be repelled from d to- 
wards e; and if a communication was made between 


the two ſpaces, by the canal de, the fluid would 


run out of AD into EH, till they were both fa- 


turated. 
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PROP. VII. 

Pros. 4. To determine in what manner the fluid: 
will 1 diſpoſed in the ſpace A D, ſuppoſing 
that all the reſt of the univerſe is ſaturated 
with immoveable fluid, and that the electric 
attraction and repulſion is inverſely as ſome 
other power of the diſtance than the ſquare. 


T am not able to anſwer this Problem accurately, 
except when the repulſion is inverſely as the ſimple 
or ſome lower power of the diſtance; but I think 
we may be certain of the following circumſtances. 


Can I. Let the alien be inverſely as ſome 
power of the diſtance between the ſquare and the 
cube, and let AD be overcharged. GR — 

Firſt, It is certain that the denſity of the fluid 
muſt be everywhere the ſame, at the ſame diſtance 
from the planes Aa and Dd. 2dly, There can be 
no ſpace as BC, of any ſenſible breadth, in which 
the matter will not be overcharged. And, zdly, 
The fluid cloſe to the planes Aa and D will be 
| preſſed cloſe together. Whence, I think, we may 
conclude, that the denſity of the fluid will increaſe 
gradually from the middle of the ſpace to the out- 


fide, where it will be preſſed cloſe together. Whe- 


ther the matter exactly in the middle will be over-. 
charged, or only ſaturated, I cannot tell. 


CASE 
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Casr 2. Let the repulſion be inverſely as ſome 
power of the diſtance between the ſquare and the 
ſimple power, and let AD be overcharged. 

There will be two ſpaces AB and DC, in which 
the fluid will be preſſed cloſe together, and the quan- 
tity of redundant fluid in each of thoſe ſpaces will 
be more than half the redundant fluid in AD; ſo 


that the ſpace B C, taken all together, will be un- 


dercharged ; but J cannot tell in what manner the 
fluid will be diſpoſed in that ſpace. The demonſtra- 


tions of theſe two caſes are exactly fimilar to thoſe | 


of the two caſes of Prob. 2. 


22 3. If the repulſion 3 is inverſely as the imple 


or ſome lower power of the diſtance, and AD is 
overcharged, all the fluid will be collected in the 


ſpaces AB and CD, and BC will be intirely de- 


prived of fluid. If AD contains juſt fluid enough 
to ſaturate it, and the repulſion is inverſely as the 
diſtance, the fluid will remain in equilibrio, in 


whatever manner it is diſpoſed ; provided its denſity 


is everywhere the ſame, at the ſame diſtance from 
the planes Aa and Dd: but if the repulſion is in- 
verſely as ſome leſs power than the {imple one, the 


fluid will be in equilibrio, whether it is either ſpread 


uniformly, or whether it is all collected in that plane 


which is in the middle between Aà and D d, or 
whether it is all collected in the ſpaces AB and 
CD; but not, I believe, if it is diſpoſed in any other 


Manner. 


The demonſtration depends upon this circum 
fiance ; namely, that if the repulſion is inverſely as 


the diſtance, two ſpaces AB and C D, repel a par- 


ticle 
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ticle, placed either between them, or on the outſide 
of them, with the ſame force as if all the matter of 
thoſe ſpaces was collected in the middle plane be- 
tween them. 

It is needleſs mentioning the three caſes in which 
AD is undercharged, as the reader will eaſily ſupply 
the place. 


Though the four foregoing problems do not im- 
mediately tend to explain the phænomena of electri- 


city, I choſe to inſert them; partly becauſe they ſeem 
worth engaging our attention in themſelves; and 
partly becauſe they ſerve, in ſome meaſure, to con- 

firm the truth of ſome of the following propoſitions, | 


In which I am obliged to make uſe of a leſs accurate 
kind of reaſoning. 

In the following propoſitions, I ſhall always ſup- 
pole the bodies I peak of to conſiſt of ſolid matter, 
cConfined to the ſame ſpot, ſo as not to be able to 
alter its ſhape or ſituation by the attraction or re- 
pulſion of other bodies on it: I ſhall alſo ſuppoſe 
the electric fluid in theſe bodies to be moveable, but 


unable to eſcape, unleſs when otherwiſe expreſſed. 


As for the matter in all the reſt of the univerſe, I 
ſhall ſuppoſe it to be ſaturated with immoveable 
fluid. I fhall alſo ſuppole the electric attraction 
and repulſion to be yet ng any power of the 
diſtance leſs than the cube, xCept when otherwiſe 
expreſſed. 

By a canal, I mean a flender thread * matter, of 
ſuch kind that the electric fluid ſhall be able to move 


readily along it, but ſhall not be able to eſcape from 


it, except at the ends, where it communicates with 


other bodies. Thus, when I ſay that two bodies 
com- 


i 
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communicate with each other by a canal, I mean 


that the fluid ſhall be able to paſs readily from one 
body to the other by that canal. 


PROP. IX. 


If any body at a diſtance from any over or under- 


Charged body be overcharged, the fluid within 
it will be lodged in greater quantity near the 


ſurface of the body than near the center. For, 


if you ſuppoſe it to be ſpread uniformly all over 
the body, a particle of fluid in it, near the ſurface, 


will be repelled towards the ſurface, by a greater 


quantity of fluid than that by which it is re- 


pelled from it; conſequently, the fluid will 


flow towards the furface, and make it denſer 


there : moreover, the particles of fluid cloſe to 


the ſurface will be preſſed cloſe together; for 
otherwiſe, a particle placed ſo near it, that the 


quantity of redundant fluid between it and the 
ſurface ſhould be very ſmall, would move to- 
wards it; as the ſmall quantity of redundant 

fluid between it and the ſurface would be un- 


able to balance the repulſion of that on the 
other de. 


From the or foregoing problems it ſeems likely, 
that if the electric attraction or repulſion is inverſely 
as the ſquare of the diſtance, almoſt all the redun- 

dant fluid in the body will be lodged cloſe to the 
ſurface, and there preſſed cloſe together, and the 
reſt 5 the body will be ſaturated. If the repulſion 


erſely as ſome power of the diſtance bet: cen 
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the ſquare and the cube, it is likely that all parts of 
the body will be overcharged : and if it is inverſely 
as ſome leſs power than the ſquare, it is likely that 
all parts of the body, except thoſe near r the furiace, 
will be undercharged. 


COROLLARY, 


For the ſame reaſon, if the body is onlerchirged, 

the deficiency of fluid will be greater near the ſurface 
than near the center, and the matter near the ſurface 
will be intirely deprived of fluid. It is likely too, if 
the repulſion is inverſely as ſome higher power of 

the diſtance than the ſquare, that all parts of the 
body will be undercharged : if it is inverſely as the 


- ſquare, that all parts, except near the ſurface, will 


be ſaturated : and if it is inverſely as ſome leſs power 
than the ſquare, that all parts, except near the fur- 
face, will be overcharged. 


PROP. K. 


Let the bodies A and D (fig. « .) communicate 5 
with each other, by the * EF; and let 


one of them, as D, be overcharged ; ; the other 
body A will be ſo alſo. 


: | For as the fluid in the canal is repelled by the re- 
dundant fluid in D, it is plain, that unleſs A was 
overcharged, fo as to balance that repulſion, the fluid 
would run out of D into A. 


In like manner, if one is undercharged, the other 
muſt be ſo too. 
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PROP. XI. 


Let the body A (ig. 6.) be either ſaturated or over 
or 1 and let the fluid within it be 
in equilibrio. Let now the body B, placed 


near it, be rendered overcharged, the fluid 
within it being ſuppoſed immoveable, and diſ- 
poſed in ſuch manner, that no part of it ſhall 
be undercharged ; the fluid in A will no longer 
be in equilibrio, but will be repelled from B: 


therefore, the fluid will flow from thoſe parts 
of A which are neareſt to B, to thoſs which 
are more diſtant from it; nd. conſequently, 
the part adjacent to M N (that part of the fur- 
face of A which is turned towards B) will be 


made to contain leſs electric fluid than it did 


before, and that adjacent to the oppoſite ſurface 
Rs will contain more than before. 


It muft be obſerved, that when a ſufficient quan- 
tity of fluid has flowed from MN towards R 8, the 


| repulſion which the fluid in the part adjacent to 


MN exerts on the reſt of the fluid in A, will be ſo 


much weakened, and the repulſion of That in the 


part near RS will be ſo much increaſed, as to com- 


penſate the repulſion of B, which will prevent any 


more fluid flowing from M N to RS. 


The reaſon why I ſuppoſe the fluid : in B to be 


immoveable is, that otherwiſe a queſtion might ariſe, 


whether the attracticn or repulſion. of the body A 
might not cauſe ſuch an alteration in the diſpoſition 


of the fluid in B, as to cauſe ſome parts of it to be 
VoL. LXI. 1 under- 
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undercharged; which might make it doubtful, whe- 

ther B did on the whole repel the fluid in A. It is 

evident, however, that this propefition would hold 

good, though ſome parts of B were undercharged, 
— it did on the whole repel the fluid in A. 


 CoRoLLARY. 


If B had been made undercharged, inſtead of © over- 
charged, it is plain that ſome fluid would have 
flowed from the further part RS to the nearer part 


. MN, i of from MN to RS. 


PROP. XII. 


Let us now ſuppoſe that the body A commu- 
nicates by the canal E F, with another body 
D, placed on the contrary ſide of it from B, as 
in fig. 5; and let theſe two bodies be either fa- 
turated, or over or undercharged ; : and let the 
fluid within them be in equilibrio. Let now 
the body B be overcharged: it is plain that 

_ fome fluid will be driven from the nearer part 

MN to the further part RS, as in the former 

propoſition ; and alſo ſome fluid will be driven 

from RS, through the canal, to the body D; 
ſo that the quantity of fluid in D will be in- 
creaſed thereby, and the quantity in A, taking 

the whole body together, will be diminiſhed ; | 
the quantity in the part near MN will alſo be 
diminiſhed ; but whether the quantity in the 
part near RS will be diminiſhed or not, does 
not appear for certain ; but I ſhould 1 imagine it 
would be not much altered, 


CoRo0oL- 


[Err ] 
ConoLLARY., 


Ia like manner, if B is made undercharged, ſome 
1 fluid will flow from D to A, and alſo from that part 
| of A near RS, to the part near MN. 


PROP. - l. 


Suppoſe now that the bodies A and D com- 
municate by the bent canal MP Nu pm 
(fig. 7.) inſtead of the ſtraight one EF: let the 
bodies be either ſaturated or over or undercharged 
as before; and let the fluid be at reſt ; then if 1 
the body B is made overcharged, ſome fluid | | 
will ſtill run out of A into D; provided the | — 
repulſion of B on the fluid in the canal is not | 

doo great. 


The repulſion of B on the fluid in the canal, will 
at firſt drive ſome fluid out of the leg MP pm into 
A, and out of NPpz into D, till the quantity of 
fluid in that part of the canal which is neareſt to Bis 
ſo much diminiſhed, and its repulſion on the reſt of 
the fluid in the canal is ſo much diminiſhed alſo as 
to compenſate the repulſion of B: but as the leg 
NP pn is longer than the other, the repulſion of B 
on the fluid in it will be greater ; conſequently ſome 
fluid will run out of A into D, on the ſame principle 
that water is drawn out of a veſſel through a ſyphon: 
but if the repulſion of B on the fluid in the cana! is © 
great, as to drive all the fluid out of the ſpace G i 
pG, ſo that the fluid in the leg MG pm does 0! 
| £32 Join 
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join to that in NH n; then it is plain that no fluid 
can run out of A into D; any more than water will 
run out of a veſſel through a ſyphon, if the height of 
the bend of the ſyphon above the water in the veſſel, 
is greater than that to which water will riſe in vacuo. 


COROLLARY. 


If B is made undercharged, ſome fluid will run 
out of D into A; and that though the attraction of 
B on the fluid in the canal is ever ſo great. 


PROP. XIV. | 
Let ABC (fig. 8.) be a body overcharged with 


immoveable fluid, uniformly ſpread ; let the 
bodies near ABC on the outſide be ſaturated 
with immoveable fluid ; and let D be a body 
incloſed within ABC, and commun'cating by 
the canal DG with other diſtant bodies ſaturated. 
with fluid; and let the fluid in D and the canal 
and thoſe bodies be moveable; then will the. 
body D be rendered undercharged, 1 


For let us firſt ſuppoſe that D and the canal are ſa- 
turated, and that D is nearer to B than to the oppoſite 

part of the body, C; then will all the fluid in the 
canal be repelled from. C by the redundant fluid in 
ABC; but if D is nearer to C than to B, take the 
point F, ſuch that a particle placed there would be 

repelled from C with as much force as one at D is 
repelled towards C; the fluid in DF, taking the 
Whole 
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whole together, will be repelled with as much force 
one way as the other; and the fluid in FG is all of 
it repelled from C: therefore in both caſes the fluid 


in the canal, taking the whole together, is repelled 


from C; conſequently ſome fluid will run out of D 


and the canal, till the attraction of the unſaturated - 


matter therein is ſufficient to balance the repulſion 
of the redundant fluid in ABC. 


PROP. xv. 


If we now ſuppoſe that the fluid on the outſide of 
ABC is moveable ; the matter adjacent to ABC 


on the outſide, will become undercharged. I 


ſee no reaſon however to think that that will 
prevent the body D from being undercharged ; 


but I cannot ſay exactly what effect it will have, 
except when ABC is ſpherical and the repullion 
is inverſely as the ſquare of the diſtance ; in this 
cate it appears by Prob. I. that the fluid in the 
part DB of the canal will be repelled from C, 
with juſt as much force as in the laſt propo- 


ſition; but the fluid in the part BG will not be 
repelled at all : conſequently D will be under- 
charged, but not ſo much as in the laſt Pro- 


polition. 


COoROTLARx. 


If ABC is now ſuppoſed to be undercharged, it is 
certain that D will be overcharged, provided the 


matter near A BC on the outſide is ſaturated with im 
moveable. 
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 mownble fluid; and there is great reaſon to think 
that it will be ſo, though the fluid in that matter is 
moveable. 


PROP. XVI. 


Let AEFB (fig. 9.) be a long cylindric 
body, and D an andercharged body ; and let 
the quantity of fluid in AE FB be ſuch, that 
the part near E F ſhall be ſaturated. It appears 
from what has been ſaid before, that the part 
near AB will be overcharged; ; and moreover 
there will be a certain ſpace, as A 2 b B, adjoin- 
ing to the plane AB, in which the fluid will be 
preſſed cloſe together; and the fluid in that 
ſpace will preſs againſt the plane A B. and will 
endeavour to eſcape from it; and by Prop. II. 
the two bodies will attract each other: now I 
ſay that the force with which the fluid preſſes 
againſt the plane AB, is very nearly the ſame 
with which the two bodies attract each other in 
the direction EA; provided that no part of 
AEFB is undercharged. 


Suppoſe ſo TY of the fluid in each part of the 


cylinder as is ſufficient to ſaturate the matter in that 
part, to become ſolid ; the remainder, or the redun- 
dant fluid remaining fluid as before. In this caſe the 
preſſure againſt the plane A B muſt be exactly equal 
to that with which the two bodies attract each other, 
in the direction E A: for the force with which D 
attracts tliat part of the fluid which we ſuppoſed to 
become ſolid, is exactly G to that, with which it 


repels 
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repels the matter in the cylinder; and the redundant 


fluid in EabF is at liberty to move, if it had any 
tendency to do ſo, without moving the cylinder; ſo 
that the only thing which has any tendency to impel 


the cylinder in the direction E A is the preflure of the 


redundant fluid in AabB againſt AB; and as the 


part near EF is ſaturated, there is no redundant fluid 


to preſs againſt the plane E F, and thereby to coun - 
teract the preſſure againſt AB. Suppoſe now all the 
electric fluid in the cylinder to become fluid; the 


force with which the two bodies attract each other 


will remain exactly the ſame; and the only alteration 


in the preſſure againſt AB, will be, that that part of 


the fluid in AHB, which we at firſt ſuppoſed folid 
and unable to preſs againſt the plane, will now be at 
liberty to preſs againſt it; but as the denſity of the 
fluid when its particles are preſſed cloſe together 
may be ſuppoſed many times greater than when it is 
no denfer than ſufficient to fararate the matter in the 


cylinder, and conſequently the quantity of redun- 


dant flud in AabB many times greater than that 
which is required to faturate the matter therein, 1t 
follows that the preſſure againſt AB will be very 
little more than on the firſt ſuppolition. 1 


N. B. If any part of the cylinder is undercharged, 


the preflure againſt AB is greater than the force 
with which the bodies attract. If the electric 


repulſion is inverſely as the quare or ſome 


higher power of the diſtance, it ſeems very 
unlikely that any part of the cylinder ſhould 


be undercharged; but if the repulſion is in- 


verſely a8 lome lower power than the ſquare, it 
is 
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is not improbable but ſome part of the cylinder 
may be undercharged. 


LEMMA VII. 


Let AB (fig. 10.) repreſent an infinitely thin 


flat circular plate, ſeen edgeways, ſo as to appear 
to the eye as a ſtraight line; let C be the center of 
the circle; and let DC paſting through C, be per- 
pendicular to the plane of the plate; and let the 
plate be of uniform thickneſs, and conſiſt of uniform 
matter, whoſe particles repel with a force inverſely as 
the 7 power of the diſtance; being greater than 
one, and leſs than three: the repulſion of the plate 
on a particle at Dis proportional to 

. % O00”? 0” 


provided the thickneſs of the plate and ſize of the 


particle D is given. 
For if CA is ſuppoſed to flow, the correſponding 
fluxion of the quantity of matter in the plate, is pro- 


portional to CA x C; and the correſponding fluxion 


of the repulſion of the plate on the particle D, in the 


CAC DE 
by  Dz—- 


direction DC, is proportional to 
DAxDC 


DA” 3 
riable part of the fluent of which is — — 


5 — 1 DA 
whence the repulſion of the plate on the particle D 


is proportional to 39 2 or to 
8 1 DC iD 
N 

D ME 3 er Be 


; for Dà is to CA:: CA: DA; the va- 
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COROLLARY. 


If DC is very ſmall in reſpect of CA“, the 


particle D is repelled with very nearly the fame force 
as if the diameter of the plate was infinite. 


LE M M A VIIL 


Let L and ] repreſent the two legs of a riphe 


angled triangle, and h the hypothenuſe; if the ſhorter 


leg I is fo much leſs than the other, that is very 


ſmall in reſpe& of I., 45" —L3”" will be very 
ſmall in reſpect of 4. 


32—2 * 


For 5 — = = _— 21 * * 111 TSS 
L”” x 14 2 * 8 Kc. | therefore 
L T FEED, ee, = 

Dr ReR ar . n ae , &c, which 


is very ſmall in reſpect of 1”; as j— "1s by the 
ſuppoſition very {mall in reſpect . 


Ls MMA. IK. 


Let DC now repreſent the axis of a cylindric or 


priſmatic column of uniform matter ; and let the 
diameter of the column be fo ſmall, that the re- 
pulſion of the plate AB on it ſhall not be ſenſibly 
different from what it would be, if all the matter 


Vor. LXI. 4 in 
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in it was collected in the axis: the force with whick 

the plate repeils the coiumn, is proportional to 

DC TAC; - DAN; ſuppoſing the thickneſs 
of the plate and baſe of the column to be given. 

For, if DC is ſuppoſed to flow, the correſponding 
DC 


fluxion of the repulſion is proportional to 


OS ; — vC Ee 
DCxDC _ ©, 


ACT+DC"—_DAM . EE 


niſhes. 
CoRO ETL. I. 


If the length of the column is ſo great that AC·— 


is very ſmall in reſpect of DC, the repulſion of 
the plate on it is very nearly the ſame as if the 


column was infinitely continued. 
Fer by Lemma 8, ACDC — DA. 


differs very little in this caſe from AC 3; and if. 


DC is. infinite, it is exactly equal to it. 


Con 01 1. II. 


If AC i is very ſmall in reſpect of DC, and 


the point E be taken in DC ſuch that EC“, ſhall 


be very ſmall in reſpect of AC the repulſion of 
the plate on the ſmall part of the column E C, is to 


its repulſion on the whole column D C, very nearly 
8 ECR to AC N | 


oF, 


LEMMA4A 
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LEMMA X. 


If we now ſoppoſe all the matter of the plate to be 


collected in the circumference of the circle, ſo as to 


form an infinitely flender uniform ring, its repulſion 
on the column DC will be leſs than v hen the matter 
is ſpread uniformly all over the plate, in the ratio of 


> XAC Wc _— . D C3—=+ AC3—"— 
2 : AC” DA”: | | , 
D A . 


For it was before ſaid, that if the matter of the 
Plate be ſpread uniformly, i its repuliion on the column 


will be proportional to DC AC DA , 


or may be expreſſed thereby; let now A C, the ſemi- 
diameter of the plate, be increaſed by the infinitely 


ſmall quantity AG; the quantity of matter in the 


plate will be increaſed by a quantity, which is to the 


whole, as 2 AG to AC; and the repulſion of the 
plate on the column, will be increaſed 5 3 u K 


AC 


Ac AC — ACR x3 * DPA „ =3—# 


— n 


* AC xXx AC 5 therefore if a quan- 


44 D * 
tity of matter, which is to the whole quantity in the 


plate, as 2 A& to AC be collected in the circum- 
ference, its repulſion on the column DC, will be to 
f that of the whole plate, as z XK AC CX AC x 


. . and. 


—— — — N 


e | Ya 


conſequently the repulſion of the plate when all the 
matter is collected in its circumference, is to its re- 


4K 2 pulſion 
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pulſion when the matter is ſpread uniformly, as 


3—1xAC* TE I 57 | 
= Hs ACE PAN to DCT+ACT? 
— D A. . 


: COROLL, 1. 


If the length of the column is fo great, that 
AC" is very ſmall in reſpect of DC, the re- 
pulſion of the plate, when all the matter is collected 
in the circumference, is to its repulſion when the 
3—1 X 1 


matter is ſpread uniformly, very nearly as 


Cen 011. II. 


If EC u is very ſmall in reſpect of AC, the 
repulfion of the plate on the ſhort column EC, when 
all the matter in the plate is collected in its circum- 
ference, is to-its repulſion, when the matter is ſpread 

= Z- N - KEC T 3 
uniformly, very nearly as = Ac - toE C7 
or as 3—2xn—IxEC—” to 4 AC; and is 
therefore very ſmall in compariſon of what it is when 
the matter is ſpread uniformly.. 5 5 

For by the ſame kind of proceſs as was uſed in 
Lemma 8, it appears, that if E C' is very ſmall in 


eſpe of AC, Ac x — — 


difters very 
. 


little 
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—1xEC* —} „EC 
little e EA or from n 8 3. and it. 


EC is very ſmall in reſpect of AC, EC* is 4 
Fortiori * {mall in — n 


So Or . III. 


Suppoſe now that the matter of the plate is denſer 
near the circumference than near the middle, and: 
that the denſity at and near the middle is to the mean 
denſity, or the denfity which it would everywhere be 
of if the matter was ſpread uniformly, as à to one; 
the repulſion of the plate on EC will be leſs than if 
the matter was ſpread uniformly, in a ratio ap- 
proaching much nearer to that of 0 to one, than to 


that of ne 


COROLL. 1. 


Let every thing be as in the laſt 8 and let 
er be taken to one, as the force with which the plate 
actually repels the column DC (DC being very 
great in reſpect of AC") is to the force with: 

_ which it would repel it, if the matter was ſpread 
uniformly ; the repulſion of the plate on EC will 
be to its repulſion on DC, in a ratio between that of 
E C= XK & to AC = & x, and that of EC: to: 
AC— xm, but will approach much. nearer to the 
former ratio than to the latter. 


LENMMA 
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LE MMA Al. 


In the line DC produced, take CF equal to CA: 
if all the matter of the plate AB is collected in the 
cCircumference, its repulſion on the column CD, in- 
finitely continued, is equal to the repulſion of the 
ſame quantity of matter collected in the point F, on 
the ſame column. 

For the repulſion of the plate on the column in 
the direction CD, is the ſame, whether the matter 
of it be collected in the whole cireumerence, or 1n 
the point A. Suppoſe it therefore to be collected in 
A; and let an equal quantity of matter be collected 
in F; take F.G conſtantly equal to AD; and let 
AD and FG flow: the fluxion of CD is to the 
fluxion of FG, as AD to CD; and the repulſion 
of A on the point D, in the direction CD, is to the 
repulſion of F on G, as CD to AD; and therefore 
the fluxion of the repulſion of A on the column 
C D, in the direction CD, is equal to the fluxion of 
the repultion of Fon CG; and when AD equals 
AC, the repulſion of both A and F on their re- 
ſpective columns vaniſhes; and therefore the re- 
pulſion of A on the whole column CD equals that 
of Fon CG; and when CD and CG are both in- 
finitely extended, they may be looked a the 5 
{ame column. | 


PROP, XVH. 
Let two fimilar bodies, of different fizes, and con- 


Aſting of different ſoris of matter, be both over- 
charged, 
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charged, or both undercharged, but in different: 


degrees; and let the redundance or deficience 
of fluid in each be very ſmall in reſpect of the 


whole quantity of fluid in them: it is impoſſible 
for the fluid to be diſpoſed accurately in a fimilac 


manner in both of them ®; as it has been 


ſhewn that there will be. a ſpace, cloſe to the 


ſurface, which will either be as full of fluid as it 
can hold, or will be intirely deprived of fluid; 


but it will be diſpoſed as nearly in a a 
manner in both, as is pofiible. To explain 
this, let BDE and ade (fig. 12) be the two 
ſimilar bodies; and let the ſpace comprehended 


between the ſurfaces BD E and FG H (or the 


ſpace BF as I ſhall call it for ſhortneſs) be that 
part of BDE, which is either as full of fluid as 
it can hold, or intirely deprived of it: draw the 
ſurface / 7b, ſuch that the ſpace 5% ſhall be 
to the ſpace BF, as the quantity of redundant 


or deficient fluid in Y de, to that in B D E, and 
that the thickneſs of the ſpace , ſhall. every 


where bear the ſame proportion to the cot re- 


ſponding thickneſs of B F: then will the ſpace 


b if be either as full of fluid as it can hold, or 


** By the fluid being diſpoſed in a ſimilar manner in toth 
vodies, I mean that the quantity of redundant or deficient fuid 
in any ſmall part of one body, is to that in the correſponc ing 
ſmall part of the other, as the whole quantity of redundant or 
_ deficient fluid in one body, to that in the other. By the quan- 
tity of deficient fluid in a body, I mean the quantity of floid 

wanting to ſatutate it. Notwitbſtanding the impropriety of this 

expreſſion, [ muſt beg leave to make uſe of it, as it will fre- 
quently fave a great deal of circumloc ation. 


intirely 


2 — . ww wa Wh A — - 1—— — a _— 
— 


| 4 
intirely deprived of it; and the fluid within the 
ſpace 7g h will be diſpoſed very nearly ſimilariy 
to that in the ſpace F H. 


For it is plain, that if the fluid could be diſpoſed 
accurately in a fimilar manner in both bodies, the 
fluid would be in equilibrio in one body, if it was in 
the other: therefore draw the ſurface 23 , ſuch that 


the thickneſs of the ſpace /, ſhall be every where 
to the correſponding Wanne of BF, as the dia- 
meter of 5 de to the diameter of BDE; and let the 


redundant fluid or matter in , be ſpread uniformly 


over the ſpace Bf; then if the fluid in the ſpace Fg þ 
is diſpoſed exactly ſimilarly to that in FG H, it will 


be in equilibrio; as the fluid will then be diſpoſed 
exactly fimilarly in the ſpaces G ò s and BDE: but 


as by the ſuppoſition, the thickneſs of the ſpace r 


is very ſmall in reſpe& of the diameter of 5 7 e, the 


fluid or matter in the ſpace F will exert very nearly 


the ſame force on the reſt of the fluid, whether it is 


ſpread over the ſpace {3 f, or whether it is collected 


in bf. 


PROP. XVII. 


Let two bales B and 3, be connected to each 
other by a canal of any kind, and be either over 
or undercharged : t plain that the quantity 
of redundant or deficient fluid in B, would 

bear exactly the ſame proportion to that in b, 
whatever ſort of matter B conſiſted of, if it was 

poſſible for the redundant or deficient fluid in 

I any 
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any body, to be diſpoſed accurately in the fame 


manner, whatever ſort of matter it conſiſted of. 
For ſuppoſe B to conſiſt of any ſort of matter; 
and let the fluid in the canal and two bodies 
be in equilibrio: let now B be made to conſiſt 


of ſome other ſort of matter, which requires a 
ditferent quantity of fluid to ſaturate it; but let 
the quantity and diſpoſition of the redundant or 


deficient fluid in it remain the ſame as before: 


it is plain that the fluid will ſtill be in equilibrio; 
as the attraction or repulſion of any body de- 


pends only on the quantity and diſpoſition of 


the redundant and deficient fluid in it. There- 
fore, by the preceeding propoſition, the quantity 
of redundant or deficient fluid in B, will 
actually bear very nearly the ſame proportion to 


that in h, whatever ſort of matter B conſiſts of; 


provided the quantity of redundant or deficient 


fluid in it 1s very {mall in reſpect of the whole. 


"PROP. XK. 


Let two Roe I B and 3 (fig. 11.) be connected to- 


gether by a very ſlender canal AD da, either 


ſtraight or crooked : let the canal be everywhere 


of the ſame breadth and thickneſs; ſo that all 


ſections of this canal made by planes perpendi- 
_ cular to the direction of the canal in that part, 
ſhall be equal and ſimilar: let the canal be com- 


poſed of uniform matter; and let the electric 


fluid therein be ſuppoſed incompreſſible, and of 


ſuch denſity as exactly to ſaturate the matter 


Vol. LXI. 4 L therein; 
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therein ; - and let it, nevertheleſs, be able to move g 


readily along the canal; and let each particle 
of fluid in the canal be attracted and repelled | 
by the. matter and fluid in the canal and f 
in the bodies B and 5, juſt in the fame manner 
that it would be if it was not incompreſ- 
 fible *; and let the bodies B and þ be 
either over or undercharged. I fay that the 
force with which the whole quantity of fluid 
in the canal is impelled from A towards D, in 
the direction of the axis of the canal, by the 
united attractions and repulſions of the two 
bodies, muſt be nothing; as otherwiſe the fluid 
in the canal could not be at reſt: obſerving that 
by the force with which the whole quantity of 
fluid is impelled in the direction of the axis of 
the canal, I mean the ſum of the forces, with 
Which the fluid in each part of the canal is 
impelled i in the direction of the axis of the canal 
in that place, from A towards D; and obſerv- 
ing alſo, that an impulſe in the contrary di- 
rection from D towards A muſt be looked upon 
as negative. 


For as the canal is exactly ſaturated with fluid, the 
fluid therein is attracted or repelled only by the re- 
dundant matter or fluid in the two bodies. Suppoſe 

now that the fluid in any ſeion of the canal, as Ze, 


* This ſuppoſition of his fluid in the eanal being incom— 
preſſible, is not mentioned as a thing which can erer take place 
in nature, but is merely imaginary; the reaſon for BAD 3 of 

which will be given hereafter. 


> [3 
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is impelled with any given force in the direction of 
the canal at that place, the ſection D d would, in 
conſequence thereof, be impelled with exactly the 


ſame force in the direction of the canal at D, if the 
fluid between Ee and Dd was not at all attracted or 
repelled by the two bodies; and, conſequently, the 


ſection DA is impelled in the Fed of the canal, 


with the ſum of the forces, with which the fluid in 


each part of the canal is impelled, by the attraction 
or repulſion of the two bodies in the direction of the 


axis in that part; and conſequently, unleſs this ſum 


was nothing, the fluid in D d could not be at reſt. 


 CoROLLARY, 


Therefore, the force with which the Gai in the 
canal is impelled one way in the direction of the axis, 
by the body B, muſt be equal to that with which it 
impelled by 6 in the contrary direction. 


PROP. XX. 


Let two Goalie bodiesB and 5(fig. 14. be connected 


by the very flender cylindric or priſmatic ca- 
nal Aa, filled with incompreflible fluid, in the 


ſame manner as deſcribed in the preceding pro- 


poſition: let the bodies be overcharged; but 


Jet the quantity of redundant fluid in each bear 
ſo ſmall a proportion to the whole, that the 


fluid may be conſidered as diſpoſed in a ſimilar 
manner in both; let the bodies alſo be fimilarly 
ſituated in reſpect of the canal Aa; and let 


them be placed at an owes diſtance * each 
4 1. 2 other, 
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DE to de, or as AF to af; therefore the repulſion 
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other, or at ſo great an one, that the repulſion 
of either body on the fluid in the canal fhall 
not be ſenſibly leſs than if they were at an in- 
finite diſtance : then, if the electric attraction 
and repulfion is inverſely as the 7 power of the 
diſtance, #2 being greater than one, and leſs 
than three, the quantity of redundant fluid in 
the two bodies will be to each other, as the 
7 — 1 power of their correſponding diameters 
AF and af. 


For if the quantity of redundant fluid in the two 


bodies is in this proportion, the repulſion of one 


body on the fluid in the canal, will be equal to that 


of the other body on it in the contrary direction ; 
and, conſequently, the fluid will have no tendency 


to flow trom one body to the other, as may thus be 


proved. Take the points D and E very near to each 


other; and take da to DA, and ea to EA, as af to 
AF; the repulſion of the body B on a particle at D, 


"_ be ay the repulſion of 5 on a particle at d, as 


IF 
both bodies, the quantity of fluid in any ſmall part 
of B, is to the quantity in the correſponding part of 
b, as AF” to af”; and, conſequently, the re- 
pulſion of that ſmall part of B, on D, is to the 


A to 77 for, as the fluid is diſpoſed ſimilarly ! in 


repulſion of the correſponding part of &, on 4, as 
3 I 3 


F 7 But the quantity of fluid in 
the ſmall part DE of the canal, is to that in de, as 


of 
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of B on the fluid in DE, is equal to that of 4 on the 
fluid in de: therefore, taking ag to As, as af to 
AF, the repulſion of 5 on the fluid in ag, is equal 


to that of B on the fluid in Aa; but the repulſion 
of b on ag may be conſidered as the fame as its 


repulſion on Aa; for, by the ſuppoſition, the repul- 


ſion of B on Aa may be conſidered as the ſame as if 


it was continued infinitely ; and therefore, the re- 
pulſion of þ on ag may be conſidered as the ſame as 


if it was continued infinitely. 


N. B. If 2 was not greater than one, it would 


be mpollible for the length of A à to be fo 
great, that the repulſion of B on it might be 


conſidered as the ſame as if it was continued 


infinitely ; which was my reaſon for requiring 
72 to be greater than one. 


CoRoLLARY, 


By juſt the ſame method of reaſoning it appears, : 


that if the bodies are undercharged, the quantity 2 
deficient fluid in 4 will be to that i in B, as 47 
AF" 


P RO b. XXI. 


Let a thin Hat plate be connected to any * 


body, as in the preceding propoſition, by a 


canal of incompreſſible fluid, perpendicular 


to the plane of the plate ; a let that body 
be overcharged, the quantity of redundant fluid 


in the plate wil bear very nearly the ſame 
2 proportion 


= 


: w 
, — I — = 
2] S, 
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proportion to that in the other body, whatever 
the thickneſs of the plate may be, provided 
its thickneſs is very ſmall in proportion to its 
breadth, or ſmalleſt diameter. 


For there can be no doubt, but what, 4 that 
reſtriction, the fluid will be diſpoſed very nearly in 


the ſame manner in the plate, whatever its thickneſs 


the canal will be very nearly the ſame, whatever its 
thickneſs may be. 


PROP. XXII. 


Let AB and DF (fig. 14.) repreſent two o equal 
and parallel circular plates, whoſe centers are 
C and E; let the plates be placed fo, that a 
right "Ry joining their centers ſhall be perpen- 
dicular to the plates; let the thickneſs of the 


plates be very imall, in reſpect of their diſtance 


CE; let the plate AB communicate with the 
body , and the plate DF with the body L, 
by the canals CG and EM of incompreſſible 
flaid, ſuch as are deſcribed in Prop. XIX; let 
_ theſe canals meet their reſpective plates in their 
centers C and E, and be perpendicular to the 
plane of the plates; and let their length be fo 
great, that the repulſion of the plates on the 
fluid in them may be conſidered as the ſame, 


as if they were continued naagely ; let the 
body II be overcharged, and Jet L be faturated, 


It is plain, from Prop. XII. that DF will be 


undercharged, and A wil be more over- 
charged 


may be; and therefore its repulſion on the fluid in 
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charged than it would otherwiſe be. Suppoſe, 
now, that the redundant fluid in AB is diſ- 
poſed in the ſame manner as the deficient fluid 
is in DF; let P be to one as the force with 
which the plate AB would repel the fluid in 
CE, if the canal ME was continued to C, is 
to the force with which it would repel the fluid 
in CM; and let the force with which AB re- 
pels the fluid in CG, be to the force with 
which it would repel it, it the redundant fluid 


in it was ſpread uniformly, as 7 to 1; and let 


the force with which the body H repels the 
fluid in CG, be the ſame with which a quan- 
tity of redundant fluid, which we will call B, 


ſpread uniformly over AB, would repel it in 


the contrary direction, Then wil 11 the redun- 


dant fluid 1 in AB be equal to — 2 — 
2 Pr — Þ*z 


: therefore, if P is very ſmall, will be very ITY 


equal to — and the deficient fluid in DF 
„ e | | 


will be to the redundant fluid in AB, as 1 P 
to one, and therefore, if P is very ſmall, will be 


AB. 


For it is plain, that the force with which AB 
repels the fluid in EM, muſt be equal to thit with 
which DF attracts it; for otherwiſe, ſome Haid 
would run out of DF N or ont of L, into DF: 


for the ſame reaſon, the excels of the repulſion of 
AB on the fluid in CG, above the attraction of FD 


thereon, mult de equal to the force with which a 
uantity 


and 


very nearly equal to the redundant fluid in 
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quantity of redundant fluid equal to B, ſpread uni- 
formly over AB, would repel it, or it muſt be 


equal to that with which a quantity equal to 2. 


T 


ſpread 1 in the manner in which the redundant fluid 


is actually ſpread in AB, would repel it. By the 


ſuppoſition, the force with which AB repels the 
fluid in E M, is to the force with which it would 
repel the fluid in CM, ſuppoſing E M to be con- 


tinued to C, as 1 —P to one; but the force with 
which any quantity of fluid in AB would repel the 
fluid in CM, is the ſame with which an equal quan- 
tity ſimilarly diſpoſed in DF, would repel the fluid 
in EM; therefore, the frees with which the re- 
dundant fluid in AB repels the fluid in EM, is to 
that with which an equal quantity ſimilarly diſpoſed 


in DF, would repel it, as 1 —P to one: therefore, 


if the . fluid in AB be called A, the defi- 


cient fluid in DF muſt be AX 1 — P: for the fame 
reaſon, the force with which DF attracts the fluid 
in CG, is to that with which AB repels it, as 
AN1 —PXI 3 or Ax 1 — P, to A; there- 
fore, the exceſs of the force with which AB repels 


CG above that with which D F attracts it, is equal 
to that with which a quantity of redundant fluid 


equal ts A AF or Ax 2P— P., ſpread 


cover AB, in the manner in which the redundant 


fluid 1 is actually ſpread, would al it : there- 


fore, Ax2Þ — P* muſt be equal to r =» or A muſt. 


B 
be equal to Pre- 


y + 
3 
4 * 
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Soner. L 


Tf the denſity of the redundant fluid near the 
middle of the plate A B, is leſs than the mean den- 
lity, or the denfity which it would everywhere be 
of, if it was ſpread uniformly, in the ratio of à to one; 
and if the diſtance of the two plates is fo ſmall, that 


E C' is very ſmall in reſpe& of AC”, and that 


EC3”” is very ſmall in reſpe& of A C3”, the quan- 
tity of redundant fluid in AB will be greater than 
B = aa a. 2 a 83 
—X wor] © 1 and leſs than 1 „ but will ap- 


proach much nearer to the latter value than the for- 
mer. For, in this caſe, P is, by Lemma X. 


E C\3=" 


e, but approaches much nearer to the latter 


value than the former; and if EC is very ſmall 


in reſpect of A Ci, P is very ſmall. 


REMARK s. 


If DF was not undercharged, it is certain that 
AB would be conſiderably more overcharged near 


the circumference of the circle than near the center; 
for if the fluid was ſpread uniformly, a particle placed 


anywhere at a diſtance from the center, as at N, 
would be repelled with conſiderably more force to- 


wards the circumference than it would towards the 


Vol. LXI. e center. 
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center. If the plates are very near together, and, 
conſequently, DF nearly as much undercharged as 
AB is overcharged, AB will ſtill be more over- 
charged near the circumference than near the center, 
but the difference will not be near ſo great as in 
the former caſe : for, let NR be many times greater 


than CE, and NS leſs than CE; and take Er and 
Es equal to CR and CS, there can be no doubt, 1 
think, but that the deficient fluid in DF will be lodged 


nearly in the ſame manner as the redundant fluid in 


AB; and therefore, the repulſion of the redundant fluid 


at R, on a particle at N, will be very nearly balanced 


by the attraction of the redundant matter at r, for 


R is not much nearer to N than is; but the re- 
pulſion of 8 will not be near balanced by that of 5; 


for the diſtance of S from N is much leſs than that 


of J. Let now a ſmall circle, whoſe diameter is 
ST, be drawn round the center N, on the plane of 
the plate; as the denſity of the fluid is greater at T 
than at S, the repulſion of the redundant fluid within 
the ſmall circle tends to impel the point N towards 
C; but as there is a much greater quantity of fluid 
between N and B, than between N and A, the re- 


pulſion of the fluid without the ſmall circle tends to 


balance that; but the effect of the fluid within the 
| {mall circle is not much leſs than it would be, if DF 


was not undercharged ; whereas much the greater 


part of the effect of that part of the plate on the out- 


fide of the circle, is taken off by the effect of the 


correſponding part of DF: conſequently, the dif- 
ference of denſity between T and S will not be 
near ſo great, as if DF was not undercharged. 
Hence I ſhould imagine, that if the two plates are 

wy very 
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very near * the denſity of the redundant fluid 


near the center will not be much leſs than the mean 


denſity, or 6 will not be much leſs than one; more- 
over, the leſs the diſtance of the plates, the nearer 
will 9 approach to one. 
Conor. II. 
Let now the body H conſiſt of a circular plate, of 


the ſame ſize as A 4 placed fo, that the canal C G 


ſhall paſs through its center, and be perpendicular to 


its plane; by the ſuppoſition, the force with which 
H repels the fluid in the canal CG, is the ſame | 


with which a quantity of fluid, equal to B, ſpread 


uniformly over A B, would repel it in the contrary 
direction: therefore, if the fluid in the plate H was 
ſpread - uniformly, the quantity of redundant fluid 
therein would be B, and if it was all collected in the 


circumference, would be - 0 and therefore the 


real ne will be greater than B, and leſs chan 


25 


3 


COR OL. III. 


Therefore, if we ſuppoſe J to bs equal to one, 
the quantity of redundant fluid in AB will exceed 
that in the pow H, in a greater ratio than that of 


— AQ X —_ 3 to one, and leſs than that of © > . 
CE 7 


to one; and from the preceding remarks i appears, 


that the real quantity of redundant fluid in A B can 
4M 23 hardly 
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hardly be much greater than it would if F) was equal 
to one, 


Coro, IV. 


Hence, if the electric attraftion and repulſion i is 
inverſely as the ſquare of the diſtance, the redundant 
fluid in AB, ſuppoſing à to be equal to one, will 
exceed that in the plate H, in a greater ratio than 
that of AC to 4CE, and leſs than that of AC to 


2CE. 


Coro OS 


Let now the body H conſiſt of a globe, whoſe 
diameter equals AB; the globe being fituated in 
fach a manner, that the canal CG, if continued, 
would paſs through its center; and let the electric | 
attraction and repulſion be inverſely as the ſquare of 
the diſtance, the quantity of redundant fluid in the 
globe will be 2B: for the fluid will be ſpread uni- 
tormly over the ſurface of the globe, and its repul- 
ſion on the canal will be the tame as if it was all 
collected in the center of the ſphere, and will there- 
fore be the ſame with which an equal quantity, diſ- 
poſed in the circumference of A B, would repel it in 
the contrary direction, or with which half that quan- 
tity, or B, would repel it, if ſpread uniformly over 


the plate. 


8 
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Conor. VI. 


Therefore, if J was equal to one, the redundant 
fluid in AB would exceed that in the globe, in the 
ratio of AC to 4 CE; and therefore, it will in re- 
ality exceed that in the globe, in a rather greater ratio 


than that of AC to 4 CE ; but if the plates are very 


near together, it will approach very near thereto, and 
the nearer the plates are, the nearer it will approach 
_ thereto. 


Cox or. VII. 
Whether the electric repulſion is inverſely as the 


ſquare of the diſtance or not, if the body H is as 


much undercharged, as it was before overcharged, 


AB will be as much undercharged as it was before 
overcharged, and DF as much overchar ged as it was 


before undercharged. 


Coror, VIII. . 
If the ſize and diſtance of the plates be altered, 
the quantity of redundant or deficient fluid in the 


body H remaining the ſame, it appears, by com- 
paring this propoſition with the 2oth and 21ſt pro- 


poſitions, that the quantity of redundant and deſicient 


3 


| * Fa, C 
EC 
| ſuppoſing the value of Ito remain the ſame. 


fluid in A B will be as A Ct 


AC 
E C3" 
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PROP. XXII. 


Let AE (fig. 15.) be a cylindric canal, infinitely 
continued beyond E; and let AF be a bent 
canal, meeting the other at A, and infinitely 
continued beyond F: let the ſection of this ca- 
nal, in all parts of it, be equal to that of the 
cylindric canal, and let both canals be filled 
with uniform fluid of the fame denfity : the 
force with which a particle of fluid P, placed 
anywhere at pleaſure, repels the whole quan- 
tity of fluid in AF, in the direction of the ca- 
nal, 1s the fame with which it repels the fluid 
in the canal AE, in the directzon AE. 


On the center P, Air two circular arches BD 
and 6 d, infinitely near to each other, cutting AE in 
B and g, and AF in D and 8, and draw the radii 

 Pband Pd. As PB = PD, the force with which 
P repels a particle at B, in che direction B 8, is to 
that with which it 2 an equal 8 8 at 15 mn: 
the direction D a, BY... 7 a to 55 or as 85 to 5 and 
therefbre: the force with which it repels 3 whole 
fluid in B, in the direction B B, is the ſame with 
which it repels the whole fluid in D8, in the direc- 
tion Do, that is in the direction of the canal; and 
therefore, the force with which it repels the whole 
fluid in AE, in the direction AE, is the ſame with 
which it repels the whole fluid in AF, in the direc- 
tion of the canal, 


CORO Ls 
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COROLLARY. 


If the bent canal ADE, inſtead of being infinitely 


continued, meets the cylindric canal in E, as in 
fig. 16. the repulſion of P on the fluid in the bent 


canal ADE, in the direction of the canal, will ſtill 


be equal to its repulfion on that in the cylindric ca- 
nal AE, in the dir ection AE. N 


PROP. XXIV. 
If two bodies, for inſtance the plate A B, and the 


body H, of Prop. XXII. communicate with 


each other, by a canal filled with incompreſſible 


fluid, and are either over or undercharged, the 
quantity of redundant fluid in them will bear 
the ſame proportion to each other, whether the 


canal by which they communicate is ſtraight or 


crooked, or into whatever part of the bodies the 


canal is inſerted, or in whatever manner the 
two bodies are fitunted in reſpect of each other; 
provided that their diſtance is infinite, or ſo 
great that the repulſion of each body on the 
fluid in the canal ſhall not be — leſs than 
Fit was infinite. | 1 


Let the parellelograms AB and DF (fig g. 17.) re- 


preſent the two plates, and H and L the bodies com- 
municating with them: let now H be removed to 


b; and let it communicate with AB, by the bent 


canal ge; the quantity of fluid 1 in the plates and 
bodies 


6401 
bodies remaining the ſame as before; and let us, for 
the ſake of eaſe in the demonſtration, ſuppoſe the 
canal g e to be every where of the fame thickneſs as 
the canal G C; though the propoſition will evidently 
hold good equally, whether it is or not: the fluid 
will ſtill be in equilibrio. For let us firſt ſuppoſe the 
canal gc to be continued through the ſubſtance of the 
plate AB, to C, along the line cr C; the part cr C 
being of the ſame thickneſs as the reſt of the canal, 
and the fluid in it of the fame denſity : by the pre- 
ceding propoſition, the repulſion or attraction of each 
particle of fluid or matter in the plates AB and DF, 
on the fluid in the whole canal CV c g, in the direction 
of that canal, is equal to its repulſion or attraction on 
the fluid in the canal C G, in the direction CG; and 
therefore the whole repulſion or attraction of the two 
plates on the canal CY cg, is equal to their repulſion 
or attraction on CG: but as the fluid in the plate 
_ AB is in equilibrio, each particle of fluid in the part 

Cre of the canal, is impelled by the plates, with 
as much force in one direction as the other; and 
conſequently the plates impel the fluid in the canal 
cg, with as much force as they do that in the whole 
canal Crcg, that is, with the fame force that they 
impel the fluid in CG. In like manner the body þ 
impels the fluid in g, with the ſame force that H 
does the fluid in CG; and conſequently Y impels the 
fluid in cg, one way in the direction of the canal, 
with the fame force that the two plates impel it the 
contrary way; and therefore the fluid in cg has no 
tendency to flaw from one body to the other. 


0 
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Conottany. 


By the fame method of reaſoning, with the help 
of the corollary to the 23d propoſition, it appears, 
that if AB and H each communicate with a third 
body, by canals of incomprethible fluid, and a com- 


munication is made between AB and H by another 


canal of incompreſſible fluid, the fluid will have no 


_ tendency to flow from one to the other through this 


canal; ſuppoſing that the fluid was in equilibrio 
before this communication was made. In like 


manner if AB and H communicate with each other, 
or each communicate with a third body, by canals of 


real fluid, inſtead of the imaginary canals of incom- 


preſſible fluid uſed in theſe propoſitions, and a com 


munication is alſo made between them by a canal of 
incompreſſible fluid, the fluid can have no tendency 
to flow from one to the other. The truth of the 
latter part of this corollary will appear by ſuppoſing 
an Imaginary canal of incompreſſible fluid to be con- 


|  tinued through the whole —_— of the real one. 


Let now a communication be made between the 
two plates AB and DF, by the canal N RS of 
incompreſſible fluid, of any length; and let the 
body H and the plate AB be overcharged. It 
is plain that the fluid will flow through that 
canal from AB to DF. Now the whole force 
with which the fluid in the canal is impelled 
Vor. LXI. 4 N along 
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along it, by the joint action of the two plates, 
is the ſame with which the whole quantity of 
fluid in the canal CG or cg is impelled by them; 
ſuppoſing the canal NR S to be every where of 
the ſame breadth and thickneſs as CG or cg. 


For ſuppoſe that the canal NR S, inſtead of com- 


municating with the plate DF, is bent back juſt before 
it touches it, and continued infinitely along the line 
Ss; the force with which the two plates impel the 


fluid in Ss, is the ſame with which they impel that 
in EL, ſuppoſing S-s to be of the fame breadth and 
thickneſs as EL; and is therefore nothing; therefore 
the force with which they impel the fluid in NRS, 


is the ſame with which they impel that in NR Ss; 
which is the fame with which they impel that in 


PROP. XXVI. 


Let now x y & be a body of an infinite ſize, con- 


taining juſt fluid enough to ſaturate it; and let a 
communication be made between þ and xyz, 
by the canal Hy of incompreſſible fluid, of the 


fame breadth and thickneſs as gc or GC; the 


fluid will flow through it from % to xyz; and 
the force with which the fluid in that canal is 


impelled along it, 1s equal to that with which 


the fluid in NRS is impelled by the two 


plates. 
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If the canal þ is of fo great a length, that the 
repulſion of Y thereon 1s the fame as if it was con- 
tinued infinitely, then the thing is evident: but if it 
is not, let the canal H, inſtead of communicating 
with xy , ſo that the fluid can flow out of the canal 


into xy 3, be continued infinitely through its ſub- 


ſtance, along the line y v: now it muſt be obſerved 
that a ſmall part of the body xys, namely, that 
which is turned towards , will by the action of þ upon 


it, be rendered undercharged; but all the reſt of 
the body will be ſaturated; for the fluid driven out 


of the undercharged part will not make the re- 
mainder, which is ſuppoſed to be of an infinite ſize, 


ſenſibly overcharged: now the force with which the 


fluid in the infinite canal H v, is impelled by the 
body h and the undercharged part of xps, is the 


_ fame with which the fluid in ge is impelled by them; 
but as the fluid in all parts of xyz 1s in equilibrio, 
a particle in any part of yv cannot be impelled in 


any direction; and therefore the fluid in H is im- 


pelled with as much force as that in H v] and there- 
fore the fluid in by is impelled with as much force 
as that in ge; and is therefore impelled with as much 
force as the fluid in NRS is impelled by the two 
plates. 
It perhaps may be aſked, whether this method of 
demonſtration would not equally tend to prove that 
the fluid in þy was impelled with the ſame force as 


that in NRS, though » y did not contain juſt fluid 
enough to aturate it. I anſwer not; for this de- 
monſtration depends on the canal y v being continu- 


ed, within the body xyz, to an infinite diſtance 


beyond any over or undercharged part; which could 
= was 


Wl 
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not be if x ys contained either more or leſs fluid 
than that. 


PROP. XXVII. 


Let two bodies B and 5 (fig. 13.) be joined by a 
cylindric or priſmatic canal A a, filled with real 
fluid ; and not by an imaginary canal of in- 
compreſſible fluid as in the 20th propoiition ; 
and let the fluid therein be in equilibrio: the 
force with which the whole or any given part of 

the fluid in the canal, is impelled in the direction 
of its axis, by the united repulſions and attracti- 
ons of the redundant fluid or matter in the two 
bodies and the canal, muſt be nothing; or the 
force with which it is impelled one way in the 
direction of the axis of the canal, muſt be 


equal to that with which it is impelled the 
other way. 


For as the canal is ſuppoſed cylindric or priſmatic, 
no particle of fluid therein can be prevented from 
moving in the direction of the axis of it, by the ſides 
of the canal; and therefore the force with which 
each particle 1 is impelled either way in the direction 
of the axis, by the united attractions and rèpulſions 
of the two bodies and the canal, muſt be nothing, 
otherwiſe it could not be at _ and therefore the 
force with which the whole, or any given part of the 
fAuid in the canal, is impelled in the direction of 
the axis, muſt be nothing. 


3 ens. 
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COROL; F: 


If the fluid in the canal is diſpoſed in ſuch man- 
Her, that the repulſion or attraction of the redundant 
fluid or matter in it, on the whole or any given part 
of the fluid in the canal, has no tendency to impel it 


either way in the direction of the axis; ; then the force 
with which that whole or given part is impelled by 
the two bodies muſt be nothing ; or the force with 


which it is impelled one way in the direction of the 


axis, by the body B, muſt be equal to that with 
which it 1s plied | in the contrary direction by the 
other body ; but not if the fluid in the canal is dit- 


poſed in a different manner. 


| CoR O I. II. 


If the bodies, and conſequently the canal, is over- 


charged; then, in whatever manner the fluid in the 


canal is diſpoſed, the force with which the whole 


quantity of redundant fluid in the canal is repelled 
by the body B in the direction A a, muſt be equal to 

that with which it is repelled by “ in the contrary 
direction. For the force with which the redundant 
fluid is impelled in the direction A a by its own re- 
pulſion, is nothing; for the repuliton of the particles 
of any body on each other have no tendency to make 
the whole body move in any direction. 
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REMARKS. 


When I firſt thought of the 2oth and 22d pro- 
politions, I imagined that when two bodies were 
connected by a cylindric canal of real fluid, the re- 
pulſion of one body on the whole quantity of fluid in 
the canal, in one direction, would be equal to that of 
the other body on it in the contrary direction, in 
whatever manner the fluid was diſpoſed in the canal; 

and that therefore thoſe propoſitions would have held 
good very nearly, though the bodies were joined by 
cylindric canals of real fluid ; provided the bodies 
were ſo little over or undercharged, that the quantity 
of redundant or deficient fluid in the canal ſhould be 
very ſmall in reſpe& of the quantity required to ſa- 
turate it; and conſequently that the fluid therein 
ſhould be very nearly of the fame denfity in all parts. 
But from the foregoing propoſition it appears that I 
was miſtaken, and that the repulſion of one body on 
the fluid in the canal is not equal to that of the 
other body on it, unleſs the fluid in the canal is diſ- 
poſed in a particular manner : beſides that, when two 
bodies are both joined by a real canal, the attraction 
or repulſion of the redundant matter or fluid in the 
canal, has ſome tendency to alter the diſpoſition of 

the fluid in the two bodies; and in the 22d propo- 
ſition, the canal C G exerts alſo ſome attraction or 
repulſion on the canal EM: on all which accounts 
the demonſtration of thoſe propoſitions is de- 
fective, when the bodies are joined by real canals. 
I have good reaſon however to think, that thoſe propo- 
ſitions actually hold good very nearly when the bodies 


arc. 


. 
"= + 
p 

1 
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are joined by real canals; and that, whether the canals 


are ſtraight or crooked, or in whatever direction the 
bodies are ſituated in reſpect of each other: though I 


am by no means able to prove that they do: I there- 
fore choſe till to retain thoſe propoſitions, but to 


demonſtrate them on this ideal ſuppoſition, in which 


they are certainly true, in hopes that ſome more {kil- 


ful mathematician may be able to ſhew whether they 


really hold good or not. 


What principally makes me think that this is the 


caſe, is that as far as I can judge from ſome experi- 
ments I have made, the quantity of fluid in different 


bodies agrees very well with thcſe propoſitions, on a 


ſuppoſition that the electric repulſion is inverſely as 


the ſquare of the diſtance. It ſhould alſo ſeem from 
thoſe experiments, that the ny of redundant or 


deficient fluid in two bodies, bore very nearly the fame 
proportion to each other, w chatever i is the ſhape of the 


canal by which they are joined, or in whatever direc- 


tion they are fituated in reſpect of cach other. 
Though the above propoſitions ſhould be found not 


to hold good, when the bodies are joined Dy real 


canals, ſtill it is evident, that in the 22d propoſition, 
if the plates AB and DF are very near together, the 
quantity of redundant fluid in the P ate AB w. 7 be 
many times greater than that in the body , 


up- 
poſing H to conſiſt of a circular 155 te of the Ges 25 
e 


as AB, and DF will be near as much underchargec 


v4 
as AB is overcharged. 


Sir Iſaac Newton ſuppoſes that air conſiſts of pa 
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as the diſtance: but it: ppears roi the fore 


going pages, that if art of ihe particles was 
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in this ratio; and extended indefinitely to all 
diſtances, they would compoſe a fluid extremely 


different from common air. If the repulſion of the 


particles was inverſely as the diſtance, but extended 
only to a given very ſmall diſtance from their centers, 


they would compoſe a fluid of the ſame kind as air, 
in reſpect of elaſticity, except that its denſity would 
not be in proportion to its compreſſion: if the diſtance 


to which the repulſion extends, though very ſmall, is 
yet many times greater than the diſtance of the 


particles from each other, it might be ſhewn, that the 
denſity of the fluid would be nearly as the ſquare 
root of the compreſſion. If the repulſion of the 
particles extended indefinitely, and was inverſely as 


tome bigher power of the diſtance than the cube, the 
denſity of the fluid would be as ſome power of the 
compreſſion leſs than 3. The only law of repulſion, 
] can think of, which will agree with experiment, 1s 


one which ſeems not very likely; namely, that the 


particles repel each other with a force inverſely as the 
diſtance; but that, whether the denfity of the fluid is 
great or ſmall, the repulſion extends only to the 


neareſt particles: or, what comes to the ſame thing, 
that the diſtance to which the repulſion extends, is 


very ſmall, and alſo is not fixed, but varies in pro- 
portion to the diſtance of the particles, 


PART 


* 
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PART I 


Containing a compariſon of the foregoing theory with 


experiment. 


$ 1. It appears from experiment, that ſome bodies 
ſuffer the electric fluid to paſs with great readi- 
neſs between their pores; While others will not 
| ſuffer it to do ſo without great difficulty; and ſome 
hardly ſuffer it to do fo at all. The firſt fort of 
bodies are called conduQors, the others non- con- 
ductors. What this difference in bodies is owing 


to I do not pretend to explain. 


It is evident that the electric fluid in non-con- 

ductors may be conſidered as moveable, or anſwers 
to the definition given of that term in p. 588. As 
to the fluid contained in non- conducting ſubſtances, 
though it does not abſolutely anſwer to the defi- 
nition of immoveable, as it is not abſolutely con- 


fined from moving, but only does ſo with great 
difficulty ; yet it may in molt caſes be looked upon 
as ſuch without ſenſible error. 

Air does in ſome meaſure permit the electric 


fluid to paſs through it; though, if it is dry, it 
lets 1t paſs but very fowly, and not without diffi- 
culty ; it is therefore to be called a non- conductor. 
It appears that conductors would readily ſuffer 


the fluid to run in and out of them, were it not 


for the air which ſurrounds them: for if the end 


of a conductor is inſerted into a vacuum, the fluid 


runs in and out of it with perfect readineſs; but 
Vol. LXI. 40 When 


il | 
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when it is 104 on all ſides by the air, as 


no fluid can run out of it without running into 


the air, the fluid will not do ſo without difficulty. 

If any body is ſurrounded on all ſides by the air, 
or other non- conducting ſubſtances, it is ſaid to be 
inſulated: if on the other hand it any where com- 
municates with any conducting body, it is ſaid to 
be not inſulated. When I ſay that a body com- 
municates with the ground, or any other body, I 
would be underſtood to mean that it does ſo by 
ſome conducting ſubſtance. 

Though the terms poſitively and negatively elec- 
trified are much uſed, yet the preciſe ſenſe in 
which they are to be underſtood, ſeems not well 


aſcertained; namely, whether they are to be un- 
derſtood in the fame ſenſe in which I have uſed 
the words over or undercharged, or whether, when 


any number of bodies, inſulated and communi- 


cating with each other by conducting ſubſtances, 
are electrified by means of excited glaſs, they are 
all to be called poſitively electrified (ſuppoſing, ac- 
cording to the uſual opinion, that excited glaſs. 
contains more than its natural quantity of electri- 
city); even though ſome of them, by the approach. 


of a ſtronger electrified body, are made under- 


charged. 1 {hall uſe the words in the latter ſenſe; 
but as it will. be proper to aſcertain the fenſe in 
which F ſhall uſe them more accurately, I — 


give the following definition. 


In order to judge whether any body, as A, is 
poſitively or negatively electrified: ſuppoſe ano 
ther body B, of a given ſhape and ſize, to be placed 
at an Ne 96s diſtance from it, and from any other 
O VCL 
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over or undercharged body ; and let B contain the 
fame quantity of electric fluid, as if it communi- 
cated with A by a canal of incompreſſible fluid : 


then, if B 1s overcharged, I call A poſitively electri- 


- fied; and if it is undercharged, I call A negatively 


electrified; and the greater the degree in which B 
is over or undercharged, the greater is the degree 
in which A is poſitively or negatively electrified. 
It appears from the corollary to the 24th pro 
poſition, that if ſeveral bodies are inſulated, and 


connected together by conducting ſubſtances, and 


one of theſe bodies is poſitively or negatively elec- 
trified, all the other bodies muſt be electrified in 
the fame degree: for ſuppoſing a given body B 


to be placed at an infinite diſtance from any over 


or undercharged body, and to contain the ſame 
quantity of fluid as if it communicated with one 
of thoſe bodies by a canal of incompreſſible fluid, 
all the reſt of thoſe bodies muſt by that corollary 
contain the ſame quantity of fluid as if they com- 
municated with B by canals of incompreſſible 


fluid: but yet it is poſſible that ſome of thoſe bo- 


dies may be overcharged, and others under- 


charged: for ſuppoſe the bodies to be poſitively 
electrified, and let an overcharged body D be 
brought near one of them, that body will become 


undercharged, provided D is ſufficiently over- 
charged; and yet by the definition it will ſtill be 


poſitively electrified in the ſame degree as before. 


Moreover, if ſeveral bodies are inſulated and 
connected together by conducting ſubſtances, and 
one of theſe bodies is electrified by excited glaſs, 
there can be no doubt, I think, but what they 

419 will 


652 


will all be poſitively electrified; for if there is no 
other over or undercharged body placed near any 
of theſe bodies, the thing is evident; and though 
| ſome of theſe bodies may, by the approach of a 
ſufficiently overcharged body, be rendered under- 
charged; yet I do not ſee how it is poſſible to pre- 


vent a body placed at an infinite diſtance, and com- 


municating with them by a canal of ineompreſſible 
fluid, from being overcharged. 


In like manner if one of theſe bodies is . 
f fied by excited ſealing wax, they will all be nega- 


tively electrified. 

It is impoſſible for any body communicating 
with the ground to be either poſitively or nega- 
tively electrified: for the earth, taking the whole 


together, contains juſt fluid enough to ſaturate it, 
and conſiſts in general of conducting ſubſtances; 
and conſequently though it is poſſible for ſmall 


parts of the ſurface of the earth to be rendered 
over or undercharged, by the approach of electri- 
fied clouds or other cauſes; yet the bulk of the 


earth, and eſpecially the interior parts, muſt be 


ſaturated with electricity. Therefore aſſume any 


part of the earth which is itſelf ſaturated, and is 
at a great diſtance from any over or undercharged 
part; any body communicating with the ground, 


contains as much electricity as 1f it communicated 


with this part by a canal of incompreſſible fluid, 
and therefore is not at all electrified. 


If any body A, inſulated and ſaturated with 


electricity, is placed at a great diſtance from any 
over or undercharged bo iy, it is plain that it can- 
not be electrifled; but if an ove. chat rged body is 


brought 


: 
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brought near it, it will be poſitively electrified; for 
ſuppoſing A to communicate with any body B, at 
an infinite diſtance, by a canal of 8 
fluid, it is plain that unleſs B is overcharged, the 
fluid in the canal could not be in equilibrio, but 
would run from A to B. For the ſame reaſon a 
body inſulated and ſaturated with fluid, will be 


negatively electrified if placed near an  undercharg- 
ed body. 


$ 2. The phenomena of the attraction and re- 
pulſion of electrified bodies ſeem to agree exactly 
with the theory; as will appear by conſidering 
the following caſes. 


CAs E I. Let two bodies, A and B, both con- 


ductors of electricity, and both placed at a great 


diſtance from any other electrified bodies, be 
brought near each other. Let A be inſulated, and 
contain juſt fluid enough to ſaturate it; and let B 
be poſitively electrified. They will attract each 
other ; for as B 1s poſitively dleQrified, and at a 
great diſtance from any overcharged body, it will 
be overcharged; therefore, on approaching A and 
B to each other, ſome fluid will be driven from 
1 part of A which 1s neareſt to B to the further 
: but when the fluid in A was ſpread uni- 
Bab the repulſion of B on the fluid in A was 
equal to its attraction on the matter therein; there- 
fore, when ſome fluid is removed from thoſe parts 
where the repulſion of B is ſtrongeſt to thoſe 
where it 1s weaker, B will revel the fluid in A 
with leſs force tha it attra%s the matter; and 

conſequently the bodies w:ll attract each 0 
ASE 
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C As; II. If we now ſuppoſe that the fluid is 
at liberty to eſcape from out of A, if it has any 
diſpoſition to do ſo, the quantity of fluid in it be- 
fore the approach of B being ſtill ſufficient to ſa- 
turate it; that is, if A is not inſulated and not 
electrified, B being ſtill poſitively electrified, they 


will attract with more force than before: the in 


this caſe, not only ſome fluid will be driven from 


that part of A which is neareſt to B to the oppo- 


. ſite part, but alſo Tome fluid will be driven out 
of A. 


It muſt be obſerved, that if the repulſion of B 


on a particle at E, (fig. 19.) the fartheſt part of 


A, is very ſmall in reſp A of its repulſion on an 


equal particle placed at D, the neareſt part of A, 


the two bodies will attract with very nearly the 


ſame force, whether A 1s inſulated or not; but if 
the repulſion of B, on a particle at E, 1s very near 
as great as on one at D, they will attract with 
very little force if A is inſulated. For inſtance, 


let a ſmall overcharged ball be brought near one 
end of a long conductor not electrified; they will 


attract with very near the ſame force, whether the 
conductor be inſulated or not; but if the conduc- 
tor be overcharged, and brought near a ſmall un- 


5 electrified ball, they will not attract with near ſo 


much force, if the ball is inſulated, as if it is not. 


CASE III. If we now ſuppoſe that A is nega- 


tively electrified, and not inſulated, it is plain that 


they will attract with more force than in the laſt 
ee; 
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caſe; as A will be till more undercharged in this 
als. than in the laſt. 


N. B. In theſe three caſes, we have not as yet taken 
notice of the effect which the body A will have 
in altering the quantity and diſpoſition of the 
fluid in B; but in reality this will make the 


bodies attract each other with more force than 
they would otherwiſe do; for in each of theſe 
caſes the body A attracts the fluid in B; which 
will cauſe ſome fluid to flow from the farther 
parts of B to the nearer, and will allo cauſe 


ſome fluid to flow into it, if it is not inſulated, 


and will conſequently cauſe B to a& upon A 


with more force than it would otherwiſe do. 


CASH IV. Let us now ſuppoſe that B i is negatively. 
electrified; and let A be inſulated, and contain 7 
fluid enough to ſaturate it; they will attract each. 
other ; for B will be undercharged ; it will therefore 
attract the fluid in A, and will cauſe ſome fluid to 
flow from the fartheſt part of A, where it is attract- 
ed with leſs force, to the nearer part, where it is 
attracted with more force; fo that B will attract the 
fluid in A with more force than it repels the matter. 


Cas E V, and VI. If A is now ſuppoſed to be 


not inſulated and not electrified, B being ſtill nega- 
tively electrified, it is plain that they will attract with. 
more force than in the laſt caſe : and if A is poſitively 
electrified, they will attract with ſtill more force. 
In theſe three laſt caſes alſo, the effect which A 
bas in altering the. quantity and diſpoſition HE the 
uid 
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Auid in B, tends to increaſe the force with which the 


two bodies attract. 


CASE VII. It is plain that a non- conducting 


body faturated with fluid, is not at all attracted or 
' repelled by an over or undercharged body, uaril, by 
the action of the electrified body on it, it has either 
acquired ſome additional fluid from the air, or had 
ſome driven out of it, or till ſome fluid is driven from 


one part of the body to the other, 


| Casz VIII. Let us now ſuppoſe that the two 
bodies A and B are both poſitively electrified in the 


ſame degree. It is plain, that were it not for the 
action of one body on the other, they would both be 
overcharged, and would repel each other. But it 
may perhaps be ſaid, that one of them as A may, by 


the action of the other on it, be either rendered un- 


dercharged on the whole, or at leaſt may be rendered 
undercharged in that part neareſt to B; and that the 
attraction of this undercharged part on a particle of 


the fluid in B, may be greater than the repulſion of 
the more diſtant overcharged part; ſo that on the 
whole the body A may attract a particle of fluid in 


B. If fo, it muſt be affirmed that the body B repels 
the fluid in A; for otherwiſe, that part of A which 
is neareſt to B could not be rendered undercharged. 


Therefore, to obviate this objection, let the bodies be 


joined by the ſtraight canal DC of incompreſſible 


fluid (fig. 19.). The body B will repel the fluid in 


all parts of this canal ; for as A is ſuppoſed to attract 


the fluid in B, B will not only be more overcharged 


than it would otherwiſe be, but it will alſo be more 


OVer- 


PO, YR 
overcharged in that part neareſt to A than in the op- 
poſite part. Moreover, as the near undercharged 
part of A is ſuppoſed to attract a particle of fluid in 
B with more force than the more diſtant overcharged 
part repels it; it muſt, a fortiori, attract a particle 
in the canal with more force than the other repels it ; 
therefore the body A muſt attract the fluid in the 
canal ; and conſequently ſome fluid muſt flow from 
B to A, which is impoſſible; for as A and B are 
both eleCtrified in the fame degree, they contain the 
ſame quantity of fluid as if they both communicated 
with a third body at an infinite diſtance, by canals of 
incompreſſible fluid; and therefore, by the corollary 
to Prop. 24, if a communication is made between 
them by a canal of incompreſſible fluid, the fluid 
would have no diſpoſition to flow from one to the 


other. 


CAsE IX. But if one of the bodies as A is poſi- 
tively electrified in a leſs degree than B, then it is 
poſſible for the bodies to attract each other; for in 
this caſe the force with which B repels the fluid in 
A may be ſo great, as to make the body A either 
intirely undercharged, or at leaſt to make the neareſt 
part of it ſo much undercharged, that A ſhall on the 
whole attract a particle of fluid in 8B. 55 

It may be worth remarking with regard to this 
caſe, that when two bodies, both electrified poſitively 
but unequally, attract each other, you may by re- 
moving them to a greater diſtance from each other, 
cauſe them to repel; for as the ſtronger electrified 
body repels the fluid in the weaker with leſs force 
when removed to a greater diſtance, it will not be 
Por. LXI. 4 P able 
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able to drive ſo much fluid out of it, or from the 
nearer to the further part, as when placed at a leſs 
diſtance. | 


Cast X, and XI. By the fame bao it ap- 
pears, that ir the two bodies are both negatively 
electrified in the fame degree, they muſt repel each 
other: but if they are both negatively electrified in 
different degrees, it is poſſible for them to attract 
each other. 

All theſe caſes are exactly conformable to experi- 
ment. 


Cass XII. Let two cork balls be ſuſpended by 
conducting threads from the ſame poſitively electrified 
body, in ſuch manner that if they did not repel, they 
would hang cloſe together: they will both be equally 
electrified, and will repel each other: let now an 
overcharged body, more ſtrongly electrified than 
them, be brought under them ; they will become 
leſs overcharged, and will ſeparate leſs than before: 
on bringing the body ſtill nearer, they will become 
not at all overcharged, and will not ſeparate at all: 
and on bringing the body ſtill nearer, they will be- 
come undercharged, and will — again. 


CAs E XIII. Let all the air of a room be over- 
charged, and let two cork balls be ſuſpended cloſe to 
each other by conducting threads communicating 
with the wall. By Prop. 15, it is highly probable 
that the balls will be undercharged ; and therefore 
they ſhould repel each other. 


Theſe 
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Theſe two laſt caſes are experiments of Mr. Can- 
ton's, and are deſcribed in Philoſ. Tranſ. 17 53, p. 350, 
where are other experiments of the ſame kind, all 
readily explicable by the foregoing theory. 


I have now conſidered all the principal or funda- 
mental caſcs of ejectiic attractions and repulſions 
which I can think of; all of which appear to agree 


perfect. y with the theory. 


J 3. On the caſes in which bodies receive elec- 


tricity from or part with it to the air. 


LE MMA I. 


Let the body A (fig. 6.) either ſtand near ſome 


over or undercharged body, or at a diſtance from any. 
It ſeems highly probable, that if any part of its ſur- 


face, as MN, is overcharged, the fluid will en- 
deavour to run out through that part, provided the 
air adjacent thereto is not overcharged. 
For let G be any point in that ſurface, and Pa 


point within the body, extremely near to it; it is 


plain that a particle of fluid at P, muſt be repelled 
with as much force in one direction as another 
(otherwite it could not be at reſt) unleſs all the fluid 
between P and G is preſſed cloſe together, in which 
caſe it may be repelled with more force towards G 
than it is in the contrary direction: now a particle at 
G is repelled in the direction PG, 1. e. from P to G, 
by all the redundant fluid between P and G; anda 


particle at P is repelled by the ſame fluid in the con- 

trary direction; ſo that as the particle at P is rep. led 

with not leſs force in the direction PG than in the 
4 P 8 contrary. 
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contrary, I do not ſee how a particle at G can help 


being repelled with more force in that direction than 


the contrary, unleſs the air on the outfide of the 
ſurface MN was more overcharged than the ſpace be- 
tween Pand G. 

In like manner, if any part of the ſurface is un- 
dercharged, the fluid will have a tendency to run in 
at that part from the air. 

The truth of this is ſomewhat confirmed by the 


third problem; as in all the caſes of that problem, 
the fluid was ſhewn to have a tendency to run out of 


the ſpaces AD and EH, at any ſurface which was 
overcharged, and to run in at wy which was under- 


—— 


Con 01. | 


If any body at a diſtance from other over or 
undercharged bodies, be poſitively electrified, the 
fluid will gradually run out of it from all parts of its 


ſurface into the adjoining air; as it is plain that all 


parts of the ſurface of that body will be overcharged : 


and if the body is negatively electrified, the fluid will 


gradually run into it at all parts of! Its ſurface from the 
adjoining all, 


CoRor. II. 


Let the body A (hg. 6.) inſulated and containing 
juſt fluid e to ſaturate it, be brought near the 
overcharged body B; that part of the ſurface of A 


which is turned towards B will by Prep. 11, be ren- 
dered 
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dered undercharged, and will therefore imbibe elec- 


tricity from the air; and at the oppoſite ſurface RS, 
the fluid will run out of the body into the air. 


GOROL. III. 


If we now ſuppoſe that A is not inſulated, but 
communicates with the ground, and conſequently that 
it contained juſt fluid enough to ſaturate it before the 
approach of B, it is plain that the ſurface MN will 


be more undercharged than before ; and therefore the 


fluid will run in there with more force than before ; 
but it can hardly have any diſpoſition to run out at 


the oppolite ſurface RS; for if the canal by which 


A communicates with the ground 1s placed oppoſite 
to B, as in figure 5, then the fluid will run out 


through that canal till it has no longer any-tendency to 
run out at RS; and by the remarks at the end of Prop. 


27, it ſeems probable, that the fluid in A will be 


nearly in the ſame quantity, and diſpoſed nearly in 


the ſame manner, into whatever part of A the canal 


is inſerted by which it communicates with the 


ground. 
Cox ol. IV. 


If B is 1 the caſe will be reverſed; that 


is, it will run out where it before run in, and will. run 


in where it before run out. 

As far as I can judge, theſe corollaries ſeem con- 
formable to experiment: thus far is certain, that 
bodies at a diſtance from other electrified bodies re- 

Keil YC 
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ceive electricity from the air, if negatively electrified, 
and part with ſome to it if poſitively electrified: and 
a body not electrified and not inſulated receives 
electricity from the air if brought near an overcharged 
body, and loſes ſome when brought near an under- 
charged body : and a body inſulated and containing 
its natural quantity of fluid, in ſome caſes, receives, 


and in others loſes electricity, when brought near an 


over or undercharged body. 


& 4. The well-known effeEs of points i in cauſing 
a quick diſcharge of electricity ſeem to agree very 
well with this theory. 

It appears from the 2oth propoſition, that if two 
ſimilat bodies of different ſizes are placed at a very 


great diſtance from each other, and connected by a 


ſlender canal, and overcharged, the force with which 
a particle of fluid placed cloſe to correſponding parts 


of their ſurface is repelled from them, is inverſely as 
the correſponding diameters of the bodies. If the 


diſtance of the two bodies is ſmall, there is not ſo 


much difference in the force with which the particle | 
is repelled by the two bodies; but ſtill, if the diame- 
ters of the two bodies are ver y ent. the particle 


will be repelled with much more force from the 


ſmaller body thin from the Jarger, It is true indeed 


that a particle placed at a certain diftance from the 
ſmaller body, will be repelled with leſs force than if 


jt be pared at the ſime diſtance from the greater 


body; but this diſtance 1 15, believe, in moſt caſes 
pretty conſiderable; if the bodies are ſpherical, and 
the repultion 1averlely as the ſquare of the diſtance, a 
z article placed at any diſtance from the ſurface of the 
— _ 
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ſmaller body leſs than a mean proportional between 


the radii of the two bodies, will be repelled from it 


with more force than if it be placed at the ſame 


diſtance from the larger body. 


I think therefore that we may be well aſſured that 


if two ſimilar bodies are connected together by 4 


ſlender canal, and are overcharged, the fluid muſt 


eſcape faſter from the ſmaller body than from an 


equal ſurface of the larger ; but as the ſurface of the 


larger body is greateſt, I do not know which body 


ought to loſe moſt electricity in the fame time; and 


indeed it ſeems impoſſible to determine poſitively 
from this theory which ſhould, as it depends in great 
meaſure on the manner in which the air oppoſes the 
entrance of the electric fluid into it. Perhaps in ſome 


degrees of electrification the ſmaller body may loſe 
moſt, and in others the larger. 


Let now ACB (fig. 18.) be a conical point ſtand- 
ing on any body DAB, C being the vertex of the 


cone ; and let DAB be overcharged: I imagine that 


a particle of fluid placed cloſe to the ſurface of the 


cone anywhere between 4 and C, muſt be repelled 
with at leaſt as much, if not more, force than it 
would, ii che part AabB of the cone was taken 


away, and the part 4 C& connected to DAB by a 


ſlender canal; and conſequently, from what has been 
ſaid before, it ſeems reaſonable to ſuppoſe that the 


waſte of electricity from the end of the cone mult be 


very great in proportion to its ſurface ; though it 


does not appear from this reaſoning whether the 
waſte of electricity from the whole cone ſhould be 


greater or leſs than from 2 Cylinder of the ſame baſe 


and altitude, 


All 
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All which has been here ſaid relating to the flow” 


ing out of electricity from overcharged bodies, holds 


equally true with regard to the flowing in of electri- 
city into undercharged bodies. 


But a circumſtance which I believe contributes as 
much as any thing to the quick diſcharge of electti- 
city from points, is the ſwift current of air cauſed by 
them, and taken notice of by Mr. Wilſon and Dr. 
Prieſtly (vide Prieſtly, p p. 117 and 591); and which 1 18 


produced in this manner. 


If a globular body AB D is + overcharged, the air 


cloſe to it, all round its ſurface, is rendered. Over- 


charged, by the electric fluid, otic h flows into it 


from the body; it will therefore be repelled by the 


body; but as the air all round the body is repelled 


with the ſame force, it is in equilibrio, and has no 


tendency to fly off from it. If now the conical point 


ACB be made to ſtand out trom the globe, as the 


fluid will eſcape much faſter in proportion to the 


ſurface from the end of the point than from the reſt 
of the body, the air cloſe to it will be much more 


overcharged than that cloſe to the reſt of the body; 


it will therefore be repelled with much more force ; 
and conſequently a current of air will flow along the 


fides of the cone, from B towards C; by which 


means there 1s a continual ſupply of freſh air, not 


much overcharged, brought 1 in contact with the point; 
whereas herons the air adjoining to it would be fo 


rauch overcharged, that the electricity would have 
but little diſpoſition to low from the point into it. 


The ſame current of air is produced in a leſs 


degree, without the help of the point, if the body, 
inſtead of being globular, 18 oblong or flat, or has 
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knobs on it, or is otherwiſe formed in ſuch manner 
as to moke the electricity eſcape faſter from ſome 


parts of it than the reſt. 
In like manner, if the body ABD be under- 


charged, the air adjoining to it will alſo be under- 
charged, and will therefore be repelled by it; but as 


the air ctoſe to the end of the point will be more 
1ndercharged than that cioſe to the reſt of the body, 
it will be repelled with much more force ; which 


will caue exactly the ſame current of air, flowing 
the fam Way, as if the houy was overcharged; and 


confſequi uentiy the velocity with which the electric 


fluid flows into the body, will be very much increaſed. 
believe indeed hat it may be laid down as a con- 
ſtant rule, that the fetter the electric fluid eſcapes 


from any bag when overcharged, the fafter wi.l it 


run into th:: body when andercharzed. 


Points are not the only bodies which cauſe a quick 


diſchirce of electricity; in particular, it eſcapes very 
faſt from the ends of long flender cylinders; and a 
ſwilt current of air is cauſed to flow from the middle 


of the cylinder towa ds the end: this will eaſily ap- 


pear by conſidering tuat the redundant fluid 1s col- 
lected in much greater quantity near the ends of the 
cylinders than near the middle. The ſame thing 


may be ſaid, but believe in a leſs degree, of the 


edges of thin plates, | 
What has been juſt ſaid concerning the current of 
air, ſerves to explain the reaſon of the revolving 


motion of Dr. Hamilton's and Mr. Kinnerſley's bent 
pointed wires, vide Phil. Tranſ. vol. LI, p. 905, and 
vol. LIII, p. 86; alſo Prieſtly, p. 429: for the ſame re- 


pulſion which impels the air from the thick part of the 
Vo. EXI. 4-0 - wire 
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wire towards the point, tends to impel the wire in 
the contrary direction. 

It is well known, that if a body B is poſitively 
electrified, and another body A, communicating 
with the ground, be then . near it, the elec- 
tric fluid will eſcape faſter from B, at that part of it 
which is turned towards A, than before. This is 
plainly conformable to theory ; for as A 1s thereby 
rendered undercharged, B will in its turn be made 
More ov excharged, in that part of it which is turned 
towards A, than it was before. But it is alſo well 
| known that the fluid will eſcape faſter from B, if A 
be pointed, than if it be blunt; though B will be 
leſs overcharged in this caſe than in the other; for the 
broader the {urface of A, which is turned towards B, 
the more effect will it have in increaſing the over- | 
charge of B. The cauſe of this phznomenon is as 
follows : b 
n pointed, and the pointed end — to- 
wards B, the air cloſe to the point will be very much 
undercharged, and therefore will be ſtrongly repelled 

by A, and attracted by B, which will cauſe a ſwift 
current of air to flow from it towards B; by which 
means a conſtant ſupply of undercharged air will be 
brought in contact with B, which will accelerate the 
diſcharge of electricity from it in a very great de- 
gree: and moreover, the more pointed A is, the 
ſwifter will be this current. If, on the other hand, 

that end of A which. is turned towards B, is fo blunt, 
that the electricit) is not diſpoſed to run into A faſter 
than it is to run out of B, the air ad; Joining to B may 

be as much overcharged as thit jo! ming to A is un- 
dercharged; and therefore nay by the joint tepuliion 
Ci 
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of B and attraction of A, be impelled from B to A, 


with as much or more force than the air adjoining to 
A is impelled in the contrary direction; ſo that what 
little current of air there is may flow in the contrary 
direction. 

It is eaſy applying what has been here ſaid to the 
caſe In which B is negatively cle&rified, 


In the paper of Mr. Canton's, quoted in the 


frond ſection, and in a paper of Dr. Franklin's 
(Phil. Tranſ. 1755, p. 300, and Franklin's letters 


p- 155.) arc fome remarkable experiments, ſnewing 


that when an overcharged body is brought near an- 


other body, ſome fluid is driven to the further end 


of this body, and allo ſome driven out of it, if it is 
not inſulated. The experiments are all ſtrictly con- 
formable to the 1 1th, 12th, and 13th propofitions : 
but it is needleſs to point out the agreement, as the 
explanation given, by the authors does it ſufficien ty, 


8 6. On the Leyden vial. 
The ſhock produced by the Leyden vial ſcems 
owing only to the great quantity of redundant 


fluid collected on its poſitive fide, and the great 


defictency on its negative fide; o that if a con- 
ductor was prepared of ſo great a ſize, as to be 


able to receive as much additional fluid by the 


fame degree of eleArification . as the poſitive 


tide of a Leyden vial, and was poſitively electri- 


fied in the ſame degree as the vial, I do not doubt 
but what as great a ſhock would be produced by 
naking a communication between this conductor 
28d the ground, as between the two ſurfaces of the 
4 Q 2 Leyden 
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Leyden vial, ſuppoſing both communications to be 
made by canals of the fame length and fame kind. 
It appears plainly from the experiments which have 

been made on this ſubject, that the electric fluid is not 

able to paſs through the glaſs; but yet it ſeems 
as if it was able to penetrate without much diffi- 
culty to a certain ſmall depth, perhaps I might ſay 
an 1mperceptible depth within the glaſs; as Dr. 

Franklin's analyſis of the Leyden vial ſhews that its 

electricity is contained chiefly in the glaſs itſelf, and 

that the coating is not greatly over or undercharged. 

It is well known that glaſs is not the only ſub- 
ſtance which can be charged in the manner of the 
Leyden vial ; but that the fame effect may be pro- 
duced by any other body, which. will not ſuffer 
the electricity to pals through it. 

* Hence the phænomena of the vial ſeem eaſi ly 

explicable by means of the 22d propofition. For 

let ACG M, fig. 20, repreſent a flat plate of glas 
or any other ſubſtance which will not ſuffer the 

electric fluid to paſs through it, ſcen edgeways ; and 
let B4dD, and EefF, or Bd and E, as I thall 
call them for ſhortneſs, be two plates of conduct- 
ing matter of the ſame ſize, placed in contact with 
the glais oppoſite to each other; and let Bd be po- 
ſitively electrified; and let E f communicate with 
the ground; and let the fluid be ſuppoſed either 


* The following exp'ication is ſt. is Ny applicable only to that 
fort of Leyden id, which conſiſts of a flat plate of glaſs or 
other matter. It is evident, No wever, that the reſult muſt be 
nearly of the {ame Kind, though the vlaſs is made into the ſhape 
of a bottle as uſual, or into any other fum: bur | propole to 
conſider thoſe lort of LeyJen v1als more particularly in a future 
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able to cnter a little way into the glaſs, but not to 
paſs through it, or unable to enter it at all; and 
if it is able to enter a little way into it, let Fe 9 d, 
or bg, as I ſhall call it, repreſent that part of the 
glaſs into which the fluid can enter from the plate 
Bad, and e, that which the fluid from Ef can 
enter. By the abovementioned propoſition, if 6 e, 


the thickneſs of the glaſs, is very ſmall in reſpect 


of ö d, the diameter of the plates, the quantity of 
redundant fluid forced into the ſpace Bd, or BS, 


(that is, into the plate B d, if the fluid is unable to 
penetrate at all into the glaſs, or into the plate Be 


and the ſpace 59 together, if the fluid is able to 


penetrate into the glaſs) will be many times greater 
than what would be forced into it by the fame de- 


gree of electrification if it had been placed by 


itſelf; and the quantity of fluid driven out of Ee, 
will be nearly equal to the redundant fluid in Bà. 


If a communication be now made between BJ 


and E e, by the canal N RS, the redundant fluid 
will run from B) to Ee; and if in its way it paſſes 
through the body of any animal, it will by the ra- 


pidity of its motion produce in it that lenlation 
called a ſhock. 


It appears from the 26th propoſition, that if a 


body of any ſize was electrified in the ſame degree 
as the plate Bd, and a communication was made 


between that body and the ground, by a canal of 
the fame length, breadth and thickneis as NRS 1 


that then * fluid in that canal would be impelled 


with the {:me force as that in NRS, toppoſing 


the fluid in both canals to be ir comp: BAY - and 


conf.quently, as the quantity of fluid tote moved, 
aud 


AY 


"IS .2 = 
— 
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and the reſiftance to its motion is the ſame in both 
canals, the fluid ſhould move with the ſame rapi- 
dity in both: and J ſee no reaſon to think that the 
caſe will be different, if the communication 18 
made by canals of real fluid. 

Therefore what was ſaid in the beginning of this 
ſection, namely, that as great a ſhock would be 
produced by making a communication between 
the conductor and the ground, as between the two 
lides of the Leyden vial, by canals of the ſame 
length and fame kind, ſeems a neceflary conſe- 
quence of this theory; as the quantity of fluid 
which paſſes through the canal is, by the ſuppo- 
fition, the ſame in both; and there is the greateſt _ 
reaſon to think, that the rapidity with which it 
pafles will be nearly if not quite the fame in both. 
1 hope ſoon to be able to ſay whether this agrees 
with experiment as well as theory. 

It may be worth obſerving, that the longer the 
canal NRS is, by which the communication 18 
made, the lets will be the rapidity with which the 
Huid moves along it; for the longer the canal 1s, 
the greater is the refiſtarice to the motion of the 
fluid in it; whereas the force with which the 

whole quantity of fluid in it is impelled, is the 
ſame whatever be the length of the canal. Ac- 
cordingly, it is found in melting ſmall wires, by 
directing a ſhock through them, that the longer 
the wire the greater charge it requires to melt it. 

As the fluid in Be, is attracted with great force 
by the redundant matter in E 6, it is plain that if 
the fluid is able to penetrate at all into the glaſs, 


great part of the redundant fluid will be lodę ged ; in 
5 3 by, 


- 


3 
53, and in like manner there will be a great defi- 
cience of fluid meg. But in order to form ſome 
eſtimate of the proportion of the redundant fluid, 
which will be lodged in 59, let the communication 
between Ef and the ground be taken away, as well — 
as that by which Bd is elearified ; and let fo much 1 
fluid be taken from BS, as to make the redundant 4 
fluid therein equal to the deficient fluid in Eq. If * 
we ſuppoſe that all the redundant fluid is collected | 
in 53, and all the deficient in eg, ſo as to leave $1. 
Bd and Ef faturated ; then, if the electric repul- e 
fion is inverſely as the ſquare of the diſtance, a 15 
particle of fluid placed anywhere in the plane 6 d, 11. 
except near the extremities þ and d, will be at- 
tracted with very near as much force by the redun- W 
1 dant matter in e, as it 1s repelled by the redun- Nt 154 
| dant fluid in 59; but if the repuliion is inverſely, 1 3 
j as ſome higher power than the ſquare, it will be. — 08 
E. repelled with much more force by 43, than it is WE - 
| attracted by eg, provided the depth 5 is very KK 
{mall in reſpect of the thickneſs of the glaſs; and 1 
if the repulſion is inverſely, as tome lower power {| 
than the ſquare, it will be attracted with much * 
more force by eg, than it is repelled by 39. Hence 
it follow Sy that if the depth to which the fluid « Can 
penetrate is very ſmall in retpect 170 the thicknets | 
of the glaſs, but yet is ſuch that the quantity of 
fluid naturally contained in TY Or ee, is conti- 
derably more than the redundant fluid in B;; then, 8 
if the repulſion is inverfely as the ſquare of the _ 7 
diſtance, almoſt all the redundant fluid will be +8 
collected in 53, leaving the plate Bd not very [2 
much overcharged; and in like manner Ef will by 
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not very much undercharged: if the repulſion is 
inverſely as ſome higher power than the ſquare, 
Bad will be very much overcharged, and Ef very 
much undercharged : and if the repulſion is in- 


verſely, as ſome lower power than the ſquare, Bd 


will be very much undercharged, and Ef very 
much overcharged. 
Suppole, now, the plate Bd to be ſeparated from 


the plate of glaſs, ſtill keeping it parallel thereto, 

and oppoſite to the fame part of it that it before was 
applied to; and let the repulſion of the particles be 
inverſely, as fome higher power of the diſtance than 
the ſquare. When the plate is in contact with the 
_ the repulſion of the redundant fluid m that 
plate, on a particle in the plane bd, id t, the inner 


jurface of the plate, muſt be equal to the exceſs of 


the repulſion of the redundant fiuid in 49 on it, 
above the attraction of E on it; therefore, when 


the plate Bd is removed ever ſo ſmall a diſtance 
from the glaſs, the repulſion of the redundant fluid 
in the plate, on a particle in the inner ſurface of that 
plate, will be greater than the exceſs of the repulſion 


of 6 on it, above the attraction of E; for the repul- 
ſion of 5% will be much more diminiſhed by the re- 
| moval, than the attraction of Ego : conſequently, 

ſome fluid will fly from the plate to the glaſs, in the 


form of ſparks : ſo that the plate will not be ſo much 
overcharged when removed from the glaſs, as it was 
when in contact with it, I ſhould imagine, however, 
that it would ſtill be conſiderably overcharged. 


If one part of the plate is ſeparated from the glaſs 
before the reſt, as muſt neceſſarily be the caſe, if it 


conſiſts of bending materials, I ſhould gueſs it would 
| be 
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be at leaſt as much, if not more, overcharged, when 
ſeparated, as if it is ſeparated all at once. 

In like manner, it ſhould ſeem that the plate 7 f 
will be conſiderably undercharged, when {eparated 
from the glaſs, but not lo much ſo as when in con- 
tact with it. 


From the ſame kind of reafoning I conclude, that 
if the repulſion is inverſely, as ſome lower power of 


the diſtance than the ſquare, the plate Bd will be 


_ conſiderably undercharged, and E/ conſiderably over- 


charged, when ſeparated from the glaſs, but not in 


fo great a degree as when they are in contact with it. 


7. There is an experiment of Mr. Wilke and 
EEpinus, related by Dr. Prieſtly, p. 258. called by 
them, electrifying a plate of air: it conſiſted in placing 


two large boards of wood, covered with tin plates, 


parallel to each other, and at ſome inches aſunder. 


If a communication was made between one of theſe 
and the ground, and the other was poſitively elec- 
trified, the former was undercharged ; the boards 
ſtrongly attracted each other; and, on making a 


communication between them, a ſhock was felt like 


that of the Leyden vial. 
I am uncertain whether in this experiment the air 


contained between the two boards is very much over- 


charged on one fide, and very much undercharged 
on the other, as is the caſe with the plate of glaſs 
in the Leyden vial; or whether the caſe is, that the 


redundant or deficient fluid is lodged only in the two 
boards, and that the air between them ſerves only 


to prevent the electricity from running from one 
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board to the other : but whichever of theſe is the 
caſe, the experiment is equally conformable to the. 


theory. 


It muſt be obſerved, that a particle of fluid placed 
between the two plates is drawn towards the under- 
charged plate, with a force exceeding that with which. 


it would be repelled from the overcharged plate, if 
it was electrified with the ſame force, the other plate 
being taken away, nearly in the ratio of twice the 
quantity of redundant fluid actually contained in the 


plate, to that which it would contain, if electrified 
with the ſame force by itſelf; ſo that, unleſs the plate 


is very weakly electrified, or their diſtance is very 
conſiderable, the fluid will be apt to fly from one to 


the other, in the form of ſparks. 


$ 3. Whenever any conducting body as A, com- 


municating with the ground, is brought ſufficiently 


near an overcharged body B, the electric fluid is apt 
to fly through the air from B to A, in the form of a 
ſpark : the way by which this is brought about 
ſeems to be this. The fluid placed anywhere be- 
tween the two bodies, 1s repelled from B towards A, 
and will conſequently move ſlowly through the air 
from one to the other: now it ſeems as if this mo- 


tion increaſed the elaſticity of the air, and made it 


rarer: this will enable the fluid to flow in a ſwifter 


current, which will {till further increaſe the elaſti- 
city of the air, till at laſt it is ſo much rarified, as to 
torm very little oppoſition to the motion of the elee- 


tric fluid, upon which it flies in an uniaterrvpted maſs 
from one body to the other. 


In 


[ 675 ] 


In the ſame manner may the electric fluid paſs 


from one body to another, in the form of a ſpark, if 
the firſt body communicates with the ground, and 


the other body is negatively electrified, or in any 
other caſe in which one body is ſtrongly difpoſed 


to part with its eleCtricity to the air, and the other 
is ſtrongly diſpoſed to receive it. I 
In like manner, when the electric fluid is made 


to paſs through water, in the form of a ſpark, as in 


Signor Beccaria's * and Mr. Lane's + experiments, 


[ imagine that the water, by the rapid motion of the 


electric fluid through it, is turned into an elaſtic fluid, 


and fo much rarified as to make very little oppoſition 


to its motion: and when ſtones are burſt or thrown 


out from buildings ſtruck by lightning, in all pro- 
bability that effect is cauſed by the moiſture in the 
ſtone, or ſome of the ſtone itlelf, being turned into 


an elaſtic fluid. 5 EE 
It appears plainly, from the ſudden riſing of the 


water in Mr. Kinnerſley's electrical air thermome- 


ter F, that when the electric fluid paſſes through the 
air, in the form of a ſpark, the air in its paſſage is 


either very much rarified, or intirely diſplaced : and 
the burſting of the glaſs veſſels, in Beccaria's and 


Lane's experiments, ſhews that the ſame thing hap- 


pens with regard to the water, when the electrie fluid 
Paſſes through it in the form of a ſpark. Now, 1 
ſee no means by which the diſplacing of the air or 


* Elettriciſmo artificiale e naturale, p. 110. Prieſt'y, 
p. 209. 5 
+ }hil. Tranſ. 1767, p. 451. 
T Phil, Tranſ, 1763, p. 84. Prieſtly, p. 216. 
+ <3 water 
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water can be brought about, but by ſappoſing its 
elaſticity to be increaſed, by the motion of the elec- 
tric fluid through it, unleſs you ſuppoſe it to be ac- 
tually puſhed aſide, by the force with which the 


electric fluid endeavours to iſſue from the over- 
charged body : but I can by no means think, that 


the force with which the fluid endeavours to iſſue, 
in the ordinary caſes in which electric ſparks are pro- 


duced, is ſufficient to overcome the preſſure of the 
atmoſphere, much leſs that it is ſufficient to burſt 
the glaſs veſſels in Beccaria's and Lane's experi- 


ments. 


the cylinder is ſcarcely greater than the force with 


which the two bodies attract each other, provided 
that no part of the cylinder is undercharged ; which is 


very unlikely to be the caſe, if the electric repulſion is 


inverſely as the ſquare of the diſtance, as I have great 


reaſon to believe it is; and, conſequently, if the 


ſpark was produced, by the air being puſhed aſide by 
the force with which the fluid endeavours to iſſue 
from the cylinder, no ſparks ſhould be produced, un- 


leſs the electricity was ſo ſtrong, that the force with 
which the bodies attracted each other was as great as 


the preſſure of the atmoſphere againſt the baſe of the 
cylinder: whereas it is well known, that a ſpark 
may be produced, when the force, with which the 


bodies attract, is very trifling in reſpe& of that. 
One 


The truth of this is confirmed by Prop. XVI. 
For, let an undercharged body be brought near to, 
and oppoſite to the end of a long cylindrical body 
__ communicating with the ground, by that propoſition 
the preſſure of the electric fluid againſt the baſe of 
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. 
One may frequently obſerve, in diſcharging a Ley- 
den vial, that if the two knobs are approached to- 
gether very ſlowly, a hiſſing noiſe will be perceived 
before the ſpark ; which ſhews, that the fluid begins 
to flow from one knob to the other, before it paſſes 
in the form of a ſpark ; and therefore ſerves to con- 
firm the truth of the opinion, that the ſpark is 
brought about in the gradual manner here de- 
ſcribed, x | 
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the year, p. 185. Their increafe by ſucceſſive genera- 
tions, p. 186, 187. No males but in the laſt brood, 
p. 188. Their copulation, 190, 191. Produce of 
their eggs, p. 192. Their prodigious fecundity, 
P. 193. 

Atergatis, a Phœnician deity, p. 346. The fame with 
7 ibid. 


Athens, no copper coined there before the end of the fe- 


lcoponeſian war, p. 469. Coined no gold, p. 471. 
Attic drachm, heavier than the denarius, p. 463. 528. 


Was both a piece of money and a weight, p. 468. Was 


the moſt famous for fineneſs and juſineſs, p. 469. Its 


'weight, p. 480. 483. Its worth, p. 523. Lowered 
when Greece was reduced by the Romans, p. 530. 


Atraction and repulſion of electrified bodies accounted for, 


„„ 
As, Eten, truck at Volaterra, p. 8 5, 86. 
As, Roman, its value, p. 519. 
Avernus, the lake, had formerly a communication with the 
ſea, p. 28. Fills the bottom of the crater of a moun- 
tain produced by exploſion, p. 32. 


Aureus, Roman, erroneouſly ſuppoſed double the weight 


of the Denarius, p. 464. Its real weight, p. 502. 


Aurum Moſaicum, a preparation of tin deſcribed by Mr. 
— P. 114, 113. 


B. 
i talent, its weight, p. 488. 


Barbaro or Gauro, a mountain formed by an eruption, 


. 
Bonk, Thomas, Eſq; nn on the quantities of 
rain at Lyndon in Rutlandſhire, p. 221. 227, &c. 
Barrington, Hon. Daines, perſiſts in his opinion about the 
cheſnut trees, p. 167. A new obſervation of his on 
that ſubject, p. 168. Account of a new mole from 
North America, p. 292. Account of experiments 
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made in North Wales, to aſcertain the quantities of 
rain, at different heights, P. 294. 

Baſalt rocks in Haſſia, p. 580. Their nature, p. 351 


Probably the produce of volcanoes, p. 582. 
Batavia, its latitude and longitude determined, p. 433. 


Beccaria, Mr. John Bapt it, kis experiments with Mr, 


Canton“ phoſphorus, p. 212. 

Bergius, Pruteſſor Jonas, delcription of a new plant from 
the Eaſt Indies, p. 289, 290. 

Bivalve inſccts, di tin trem bivalve ſhell-fſh, 


Borlaſe, Dr. N n;eteoroiogical re for 


1770, p. 195. 


Bracini, his account of the crater of Veſuvius beſore the 


eruption of 1631, p. 11. 


Bufolo, a wild ox, native of Tuſcany, p-. 84. 
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Calculation of ſolar ech pſes very operoſe 3 in the common 


manner, p. 437. Simplified by Kepler, ibid. Demon- 


ſtrated and extended by Dr. Pemberton, p. 438, &c. 


Cam, the civer, not frozen by a remarkable degree of cold, 


p. 213. 


Cambridge, obſe ervatio ns made on a remarkable cold there, 


p. 213, 214, &c. 


Canton, Mr. John, experiments made with his phoſphorus, 


. 


| Caprea, illand of, not formed by eruption, p. 14. 
Carp, Whether only a freſh- water fiſp, p. 311. %% to 


manage them properly, p. 313. Which are the &-{t 


for breeding, p. 316. Manner of their ſpawning, 


p. 317. Mix with other fiſh, and produce mules, p. 218, 
SEE nefs of their growth, p. 321. How to be fed in 


lars, p. 323. W ill live a great while out of water, 


P. 324. 
Crufran „ the ſame fiſh with the rud or fin. ſcale, p. 318, 
You. EE 48 _ Cavendiſh, 
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Cavendiſh, Hon. Henry, attempts to explain the phenomena 
of electricity, p. 584. His hypotheſs, p. 585. Its 
conſequences, p. 586, &c. 


 Chalcys, diſputes about its value, p. 470. 


Cheljea atty plants of the garden for 1770, p. 390. 
Cheſnut tree, whether indipenous 1 in England, p, 136, &c. 
found ſpontaneouſly growing in ſeveral woods, p. 140. 


How called by the Sazons, p. 147. Thought to have 


ky uſed in moſt of the old 4 in England, p- 137, 
Why difulcd ſince, p. 149. 159. 


Chimes Rover, deſcribed by Father Gramont, p. 61, &c, 
T heir general conſtruction, p. 62, 03: Their differ- 


ences, ivid. Their advantages, p. 67. 
Cochinchina, a map of that kingdom, 4 and of Cambodia, 
uncerraken by Father Loreyro, p. 590, 60. 
Coins, Greck and Roman, cxamined, p. 462. 


Coin, a Punic, defcribed by Mr. Swinton, 78 With the 


Latin monogram vab (vabar), p. 79. Siculo-Punic 
explained by Mr. Swinton, 1 
Coins firuck in Phoenicia before . lexander the Great, 


cala 4, a remarkable one at Cambridge, p. 213. Perhaps 
occaſioned by the ſolution of water in air, p. 215. Its 


effects upon various ſaline ſolutions, p. 217. A veiy 
great one in Normandy, p. 287. And at Glaſgow, 
P: 327. 

C lors, particular tranſmitted to, and reflected by, Mr. 
Canton? 5 ar e p 12, 

Comet, new, obſerved at Paris, by Mr. Meſſier, P. 104. 

Its elements by Mr. Pingré, p. 106. 

Compaſs, its variation obſerved in the South Seas, p. 422. 

Condudlors in electiicity diſtinguiſhed from ron- conductors, 
P. 649. 

Cneius Reman, its meaſure, p. 494, 495. 

Conſular fiir, its incqualutics among the Romans, 
P. 505 | 


Cooks, 
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Cooke, Lieut, James, aftronomical obſervations in the 


South Seas, p. 397. His obſcrvations of the variation 
of the compaſs i in the South Seas, p. 422. 


Crell. Proſeſſor, F. L. F. experiments on putreſaction, | 


* 


D. 
Dagon, a Deity of the Philiſtines, p. 347. Called Ater- 


gatis in Phcenicia, ibid. 


Daric, the Perſian, was the gold coin uſed at Athens in 


ancient times, p. 474. 
Dean, Foreſt of, e abounding in cheſnut- trees, 
p. 142. Whether any there ſtill, p. 145, 146. 


Denarius, Roman, of various kinds, P. 490. Its mean 


weight, Þ. 308. Its diminution under the Emperors, 
509. 


De Viſmes, Mr. Ste phen, letter on the manner in which 


the Chineſe heat their rooms, p. 39. 
Diſtances of the planets from the ſun, p. 579. 
Dollond, Mr. has improved his micrometer, p. 538. 


Ducarel, Dr. on chetnut- trees in England, p. 130. 0 2 kinks 


that the timber of that tree was uled in the e e 
of ancient houſes in Loncon and elſe where, 5 137. 


15 7. 


E. 


Boi vate produced by the ſame cauſes which bring on 
explolions, P. 29. 
Eclipſes Solar, lee Colenlation, 


Edwards, Mr. Geor; ge, een of 4 bird from the Eft 


Indies, p. 53. 

Eginean talent, its weight, p. 482. Was the ſtandard of 
"the Macedonian monty, p. 434. And of the Prole- 
0.21: money in Egypt, ibid. 


48 2 E:lenſchmid, 


a | . b N , 4 4 . 8 . TH 4 » yo. " F 
l 7 - bo 2 nne 3.4 Fe + * ] 1 * * = 


—_ 
— 4 — 4 — 

* 9 8 5 
* - 

* 


r Bins he WR 


— . — — 
- E 
"© « 


— 


0 WRREOTT i ITS. i ntl we Pg Ty” — ü — — 


634 . 
Eiſenſeb mid, analyſts of his book, De Ponderibus & men- 


ſuris veterum, p. 464. 


my Elden bole, a remarkable cavern in Derbyſhire, p. 231, 


&C, 


Electricity explained by means of an elaſtic fluid, p. 584. 


Compariſon of the theory with experiment, p. 649. 
Fp/,.9n, Greek, its ancient form, p 99. 
Launtorial eleſcope, invented and deſcribed by Ar. 
T airne, p. 107. Its uſes, p. 109, &c. 
Eruptions of lavas, their dates may be in ſome ende 


aſcertained by the ſtrata of good mould i ing between 


different beds of pumice ſtones, 8 
Zina, an eruption of this mountain at hand, p. 42. 
Etruſcan letters, the firſt alphabetical in Italy, p. 88. 


Enbeze talent, came from Alia, p. 486. Its proportion Py 


the Attic, p. 486. 
F. 


Falernian wine where produced, p. 32. 

Fluents aſſignable by arcs of Conic Sections, how to be 
N computed, . 

Follis, what it was, p. 515. 


Forster, Mr. John Reinhold, on che management of carp 


in Poliſh Pruſſia, P. 210. 
G, 


Gorden, Dr. his account of a new turtle ſent over by him 


from South Carolina, p. 207. 
Generation, inſofficiency of the ſyſtems on, p. 193, 194. 
George Iſland, in the South Seas, its latitude, p. 406, 
Longitude, p. 409. Tranſit of Venus obſcrved, p. 410, 


&c. Dip of the necdle obſerved, p. 420. Obſervations 


of the tides, P. 420. 
Gold, its value in Greece ard Rom e, p. 517. Its pro- 
portion to lver in different times, p. 5 8. 522. 
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Cold, ſcarce in ancient Greece, p. 472. Common after 


the times of Philip of Macedon, p. 473. 
Gorſuch, Rev. William, Regiſter of mortality for ten 


2 years, at Holy Croſs in Salop, p. 57. 

; Gramont, Facher, deſcription of the Chineſe ſtoves, 

0 ” 61. 

Greaves, his labours on ancient coins analyſed, p. 463, 
404. 

Greeks, had no money at the time of the Trojan war, 

527. 

E Mr. Charles, obſervations at George Iſland i in the 

South — p. 397. Died at Batavia, p. 421. 


R 


Hamilton, Sir William, K. B. e upon the nature of 

| the ſoi] of Naples, and its neighbourhood, p. 1-48. 

MW Hany, Dr. Peter, account of a ſteatomous tumor, p. 131. 

| Halſted, Edward, Eſq; on the cheſnut tree's being indige- 

= nous in E ngland, D. 160. 1 o 

| Heberden, Dr. William, his note on the difference in the 4 
quantity of rain at differen, diſtances from the earth, 
P 297. 

Herculaneum, in ſome parts 120 fret, and in no part leſs 
than 70 feet, below ground, p. 3. Covered with the 

matter of ſix different eruptions over that which de- 
Hroved it, p 7. 

Hornſby, Rev. Profeſſor, determination of the ſun's paral- 
lux from the obſervations of the laſt tranſit of Venus, 
p. 374. 2 

Herſe, running, its price in Greece, p. 528. 

Herfley, Rev. Samuel, problems, on the denſity of a cruft 
compoſed of ſpherical particles upon the ſurface of a 
globe, p. 558. 

Toward, John, Eſa; obſervations on the heat of the 


ground on Mount Veſuvius, p. 52. 
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Hunter, Dr. William, his account of the Nyl-ghav, 28 
Indian animal, p. 170. 

Hygrometer, new invented by Mr. Smeaton, p. 198. Made 
with flaxen cords, p. 1.9. Deſcription of it, p. 201. 
Obſervations made wich it, p. 207, 208. Is not a 
meaſurer of the abſolute quantity of moiſture contained 
in the air, p. 209. But of the dilpoſition of the air to 
precipitate or imbibe water, p. 210, 


I. 


Ice, its evaporation, p. 329. C 
Ind: genous plants found in ſeveral parts of England, 
p. 359, &c. Difficult to be diſtinguiſhed, p. 383. 
Indigo, uſed to make the Saxon blue, p- 128. and a yellow 

die, p. 129. 


E given to the obſcrvers of the tranſit of Venus, 


5 


3 
Iſcbia, Aas, formed I eruptions, p. 34. Its buths, 


* 


% 


k. 


Kang, ſce Clineh Boves. 

Kedler's compendium for computing Solar Ec lipſes de- 
monſtrated and extended, p. 437, &c. 

King, Edward, Eſq, his oblervatioas on the cavern of 
Elden-hole in Derbytzire, p. 256, His conjecture a- 
bout a ſubterraneous river at the bottom of the cavern, 
P- 258—265. 


1. 


Landen, Mr. Jolin, on fluents aſſignable by arcs of Conic 
Scctions, p. 298. 

Lava, a foul vitriied matter, produced by eruptions and 
very dickeren from the tufa, p. 7. 


Leyden- 
7 


n .—˙· r- 
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Leyden vial, its phænomena deſcribed, p. 668. 

Llod, Mr. account of Elden-hole in Der: yſhire, p. 251, 

Luc, Mr. de, has invented a new method of obſerving the 
elevation of places by means of the Barometer, p 284. 


M. 


Mac Bride, his objections to the uſe of acids in putrid dit 


orders, p. 339. Examined by Profeſſor Crell, p. 340, 
341. 


Maſtelire, Rev. Nerile, his calculations of the Aſtronomi- 


cal obſervations in the Scuth Seas, p. 405, 406, &c. 
His improvements of Dollond's Micrometer, p. 536. 


Menæ, a town in Sicily, p. 97, 98. 


Meſſier, Mr. on a new Comet, p. 104. 
Mercuty, its trag fit over the Sun obſerved at Cambridge 


New England, p. 51. 


Meteorological obſervations at Ludevan in Cornwall, for 


1770, p. 195. At Caen in Normandy by Mr. Pig gott, 


P- 27 

Micronieler, Dollond's, improvement and new applications, 
p. 536. 

Miliarenſ 5, a coin introduced by Conſtantine, p. 511. 
Its weight, p. 513. £15. Its worth, p. 326. 

Mina, worth a hundred erachms, p. 468. 


Mofetes, bee Vapcurs. 
AZtr, Mr. John Mauritz, obſcrves the tranſit of Venus 


at Batavia, p. 433. And that of Mercury, p. 435. 


Male, a new, from Norch America, de ſcribed by Mr. 


Barrington, p. 292. 


Mnocle, a bi valve inſect mentioned by Linnæus and 


Geoffroy, p. 231. Deſcribed b. fore by Mr. Baker, 
p. 232. A new ſorccics of it Lkewile de ſcribed, p. 232. 


A xt JR ot the different ſpecies hitherto | know: in, 


P. 243» 
Nonro, 
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at = Donald, account of the natron from Tripoli, 
P. 507 

Monte nuovo, accounts of the exploſion, which produced 


it, p. 20—26. 3 
Mauntains, how to diſtinguiſh thoſe which do, from thofe 
which do not, rife by Tubtcrrancous fires, p. 13. 


Muller, Mr. obſcrvations on ſome b.valve infects near 


Copenhagen, p. 230. 


Muſeum, Britiſh, very rich in ancient eine, p. 462, 
— & c. 


N. 


Nairne, Mr. Edward, deſcription of a new Equatorial 
Teleſcope, 107. 

Naples, its ſoil, together with that of the country twenty 
miles round the production of ſubterraneous oe 
pe , „ . 

Natren of the ancients, its uſes, p. 567. I's nature, p. 368. 
Found native in Egypt and near Smyrna, p. 569. Got 
at the Pic of Teneriffe, p. 570. In a cryft. line form 
at Tripoli, p. 370. Its deicription, p. 571. 

Nonageſime degree, how to be computed, p. 428, &c. 

Nyaanthes elongata, a new plant from Laſt India, 
"deferibed by Profeflor Bergius, 289. 

Nyl-ghau, an Indian animal, of the ruminant kind, 
p. 170. Deſcription of ir, p. 171. Its manners, 


p. 175. A diftercnt ee trom the Ox, the Deer, 
and the Antelope, p. Where found, p 179. 


Origin of its name, p. 1 5 


P. 


Parallax Solar, deduced from the obſervations of the 
tranſit of Venus, p. 574, &c. 
Pemberton, | Þ Henry, Kepler” s method of computing 


the 
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the Moon's parallaxes in Solar Eclipſes demonſtrated 
and extended, p. 437, &c. 
Pennant, Thomas Eiq; account of two new tortoiſes, 
266. 
Perſan coins, bear the effigies of the kings, p. 352- 
Philippic, its weight, p. 475, &C. 


Pigott, Nathanse] Eſq; his Meteorogical obſervations at 


Caen in Normandy, P. 274, &c. 


Points, effects of, in cauling a quick diſcharge of electricity 


accounted for, p. 662. 


Pon peil, buried ten or twelve feet deep, p. 3. Has felt the 


effect of one eruption only, p. 4. Wich was fatal to 
many of its inhabitants, p. 4, Covered with a ſtratum 
of pumice and burnt matter, and above that with two 

fret of good mœuld, p. 3. Its ſtreets were paved with 


lava, ibid. 
P.fuine electricity, how diſtinguiſhed from negative, | p. 65 525 


053. 


Pound, Reman, 15 dividiew. p. 492. Its weight, 495. 
Pumice tone is marble and alabalter in its Infant ſtate, 


p. 48. Produced from bitum en, p. 49. 
Putrefation, produces a volatile alkali, p. 333. Experi- 


ments Race TO alcertain it, p. 334, 335. 
Puxæo! ane, a fine burnt mera} entering in the compo- 


ſition of the Tufa, p. 7. A lime prepared by nature, 
* „ 


R. 


Rain, difference of its quantity at different heights obſerved 
in North Wales, p. 294. That quantity depends Upon 


the Gittance from the carth, and icarcely uon hne height 
of places, p. 296. 


Roper, Matthew, Ef: on Greek and Roman coins, p 462. 
Raſpe, Mr. N. 8. account of Baſalr-hills jo Ruſſia, p. 580. 


Ric lardſon, Dr. William, on the Aphides, p. 132. 
Roman Soidier? s pay, p. 519, &c. 


Vol. LXI. | "= Sagibtarlus, 
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S. 
Sagittarius, a new bird from the Eaſt Indies, deſcribed by — 
Mr. Edwards, p. 55. 5 
Salts, their comparative powers ia reſiſting congelation, , 
3 blue, made in the beſt manner, p. 128. F 
Scruple Roman, its weight, p.490. Its variations, p. 500, &c. ; 


Sea coals uſed in China, p. 70. 
Sea, formerly reached the mountains between Capua and 
..- Calerta, p. 2, 3, Ke. 
Seeds, whether they can remain many ages in an inert 
ſtate of fecundity, p. 386. 
Segeſta, a maritime Sicilian city, p. 93. A Punic coin of 
ye city, ibid. e "I 
Seſterce, its weight, P. 524, Value, P. 525. 
Shells, leveral hypotheles on their formation, p. 239: 
omeaion, Mr, John, deſcription of a new " Hygrometer, 
Pp. 196. 7 
Soil of Naples, produced by exploſions, p. 15. 
Soft, ſhelled tortoiſe delcribed by Dr. Garden, p. 267 I 
and by Mr. Pennant, p. 268, &c. ge 
Sol falerra, formerly a volcanoe, p. 17. 48. 49. Its ancient 
name Forum Vulcani, p. 19. 
Somma, the Veſuvius of the antients, p. 12. 25. took its 
riſe from the bottom of the ſea, p. 12. 
S:abia, place where Pliny the elder loſt his life, p. 5. 
Stamford, in Lincolnſhire, its latitude aſcertained, p. 238. 
Stater, or tetradrachm, the moſt common Attic coin nov. 
remaining, P. 480. 
Steatomens tumor in the abdomen of a woman, p. 132. 
Seips urcialis, Etruſcan weight, deſcribet by Mr. Swinton, 
p. 87. 88, Anterior to the regituge of the Tarquins, 
P. 89. 
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Sun, 
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Sun, its diſtance from the earth, p. 379. 

Swint'n, kev. John, Explicatron of a Punic or Plc enician 

coin, p. 78. Remarks upon two Etruſcan weights, 
p. 82. Intet pretation of two Punic Inſcriptions, p. 91. 
Obſervations opon five ancient Perſian coins, p. 34 5. 


. 


Talent, contained ſixty minas, p. 468. 

Talent, its value, p. 523. See Babylonian, Egincan, 
Euboic. 

Tetradrachm, ſee Stater. 

Thorp, Mr. his Examination of Mr. Barrington s opinion 
concerning cheſnut trees, p. 152. 

Thunder ſtorm, remarkable at 5. Keverne, in Cornwall, 

Tr } hs  « 
Tides obſerved at George Iſland, p. 428. 


Tortoiſes, two new, deſcribed by Mr. Pennant, p. 266, 
SF "Oy of Venus, obſerved at George Iſland, p. 410. and 


t Batavia, p. 433. Of Mercury, obſcrved by Mr. 
- Groen. and Capt, Cock, in the South Seas, p. 43² ab 
Batavia, p 435. : 


Tuberculated tortoiſe deſcribed by Mr. Pennant, p. 271. 


Fufa, or Naples ſtone, ee. of pumice aſhes, and 
burnt matter, p. 7. Has taken the impreſſion of the 
head of an ancient ſtatue dug out at Herculan um, p. 8. 


_ Tyſon, Mr. Michael, account of a ſingular hih, p. 247. 


V. 
Vabar. A Carthaginian ſea town in Mauritania, p. 79. A 


coin ſtruck there, while in the poſſeſſion of the Romar.s, 
E 80. 
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Vapcurs, nfing from Volcanoes, pernicious to animals 
p. 16. 33. 41. Correſponding with fixt air, ibid, 

Fentaroli, cold ſubterraneous winds, p. 35. | 

Veſuvius, a great channel, through which nature diſ- 
Charges ſome foul humours of the earth, P. 11. ts cone 
raiſed by eruptions, p. 12. Heat of tlie ground on the 

mountain, p. 53. > 

Virgin ſoil, none near Veſuvius, p. 13 


Volcanoes owe their exiſtence to 6 fires, p. 2. 


Frequently throw up water mixed with the aſhes, p. 9. 
the matter of their eruptions lies very deep, p. 29, 30. 
their ſmoke contains a portion of electrical mer, p. 40. 


Waring, Richard Hil Efq; on indigenous plants of 


England, p. 3:9. 
Hater thrown out by Mount Etna, and other volcanoes, 


in the beginning of eruptions, p. 9. Boiling, ruſhes 


but of the rock of Piſciarelli near the Solfaterra, p- 18, 
Mater, rateiied and rurned into an elaſtic fluid by eleckri- 
0. (y: 675. 


Matſon, Profe fſor Robert, on the effects of a remarkable 


cold, 213. 
i Profeſſor, account of a remarkable cold at 


Slalgow, p. 326. 


1 inthrop, Profeſſor, his obfervation of the tranſit of 


Mercury in new England, p. 31. 


MWollaſton, Rev. Account of the going of his clock, p. 359. 


dome of his Aſtronomical obſervations, P. 565. 


Woulfe, Mr. Peter, experiments on the Aurum Moſaicum, 
p. 114. Method of dying woo] and ſilk of a yellow 


colour with indigo, p. 129. 


Weights, Ecruſcan, deſeribed by Mr. Swinton, p. 82. 87. 


Malliams, 


-8.D EX. 693 
Williams, Rev. Mr. account of a remarkable thunder ſtorm, 
P · 28 72. 


1 


Yellow dies, by means of Indigo, deſcribed by Mr. 
2 p. 129. 


2. 


Zebra, 2 new fiſh brought over by Commodore Byron, 
and deſcribed by Mr. Tyſon, p. 247. A — of 
perch, _ 


* 5 * The Number of PI. A T Es in this Volume is 
Twenty-two. 
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Pag. 194, 


205; 


211, 


216, 


218, 


219, 
224, 


2275 
£02, 


371, 
371» 
3791 
383, 


E u A 


Pag 69, line 23, for 


454 at bottom 


; Vol. LIX, 
ſhorteſt read lon geſt. 
Vol. IL. 
8, effort | effect. 
I1, knots knobs. 
13, exploſion expulſion. 
* mere more. 
12, 1 ſoot. 
22, fitted filled. 
28, read, J let the air into the receiver, 
r 7 read from one conducting particle to another. 
for proof read procets. 
middle column, I. 3 from bottom, 7.45.5 r. 7-43-55. 
. ies 
14, for avenues read avernus. 
ta, Fat. Tab. III. * 
laſt line, Vabars i Vabar is. . 
11, cheſunt cheſnut. 
note * at the North Eaſt to the North Eaſt. ; 
25, —_ ſalts. 
3, after Eſq; add F,R.S. 
20, 3oth 72 inches Barom. 30 72 inches. 
+ in it in the apartment. 
13, after ſtorm r. although diminiſhed in form, weighed. 
25 euq que. 
23 ſixteen ths fix tenths. 
2, 5 read Richard Hill Waring. 
26, i Flyt. ..- - 
6, tripla triplo. 
16, Vacinia Vaccinia. 
26, and the and on the. 
55 county country. 
55 Ter Ger. 
22, 23, Peres Pezizæ. 
1 removed renewed, 
95 Triddle Friddle. 
& prepared to prepared and at liberty to. 
Ü » . 
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BOOKS printed for Lockyer Davis, 
Printer to the Royal Society. 
EONARDI PLUKENETII Opera Botanica ; voluminibus qua- 


tuor comprehenſa, viz. Phytographia, Almageſtum Botanicum, 
Mantiſſa, Amaltheum Botanicum, five ſtirpium illuſtriorum & minus 


cognitorum icones: Tabulis enels CC CCIIV. ſumma diligentia elabo- 


4. Price 4. 45. 
2. " Þe Solis ac Lunz DeF-Qibus Libri V. P. Rogerii Joſephi Boſco- 


vich, Soc. J-iv ad Regtam docietatem Londinenſem. Ibidem autem ec 


Altrogomia dynopſis, et | heoria Luminis Newtoniana, et alia multa ad 
Phyſicam pertinenta, veribus W ur; cum cjuſdem Auctoris 
adnotationthus. 400. 123. 

3. An Abridgement of the Philoſophical Tran actions, from the In- 
ſtitution ©. the Royal Society in 1665 to the Year 17595 by Lowrhorp, 
* Eames, and Martyn, 12 vol. 

Ihe Philoſophical Tranſactions at RE} from ihe end of the 
aloe A:ridgement in the Year 1750, to 1772, 20 vo 

The Hiſtory of the Royal 80 cicty of London, for improving of 
Nawral Knowledge, from its firlt Riſe : Being a Supplement to the Phi- 


loſophical Z ranſactions. In which the moſt conſiderable of tho'e Pagers 


and curious Experiments, commuaicated to the Society, when the Philo- 


ſophical Tranſactions were not regularly carried on, are inſerted in their 
proper Order: Together with a ſhort Acconnt of the Lives cf the 
moſt eminent Members ſubjoined. By Thomas Birch, D. D. Secretary 
to the Royal Society. 4 vol. 4to. with Plates and Figures. Price 


11. 15. 6d. in Sheets. 


6. Dr. Birch's Collection of the Learly Bills cf Mortality, from 1657 


to, 1758 incluſive. Lis oe with ſeveral other Bills of an earlier Date. 
To which are ſubjoined, us mer, en of the Uſe v-iiich may be made 
of them, 1. Natural and Political Ooſervations on the Eis of Morta- - 


lity, by Capt. John beg F. R. 8. 2. Sir William Petty's ETay 
on Political Arithmetic, concerning the Growth of the City of 
1 With the Meaſures, Periods, os zuſes, and Conſequences there» 

. Obſer vatlons on the paſt Growth and preient State of the City 
- 113 in 1757, by Corbyn Morris „„ 4. A Com- 


parative View ot the D.izaſcs and Ages, and a able of the Probabili- 


ties of Life, for the laſt Thirty Years, BY: Jauss Echlethwayte, iq; 
F. R. S. 40. 105. 6d. 


ö ehern Litæraria: A Collection of Inſeri Piiens, Medals, and 


| Small Tracts, Critical Diſſertations, &c. communicated by teveral earned 


Perſo: 3. 40. 6 5. 
. 3 y 
8. s' Gra-ciande's Mathematical Elements of Natural Fhiloſophy by 


7 
Dr. Been Gil, Edir. witn 127 Copper-plates, 2 ol. 410. 1J. 165 
„ ir Lac Newton's Treatlie on the Quadrature of 1 and 
dals „I. dations, tranſated, with a Commentary acconmou rel to 
he Capagiiy ot Bec INT:"78. * E Profeſſor Stewart, 4 to. 125. 
10, Sir Laces Or ſervations on Daniel and Apocalypſe, 4t0, 4s. 


1. Dr. 
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11. Dr. Halley's Tabulæ Afronomice, with the Precepts, both in | Latin 
and Enzlih. 4to. 11. 15. 

12. Robertſoni Theſaurus Linguz Sanctæ, ſive Concordantiale Lexi. 
con Hebræo- Latino Bibiicum. 4to. 12 5. 

13. Albin's Natural Hiſtory of Birds and e finely engraved and 
coloured. 4. vol. ato, 

14. M :-oirs cf Milton, with ſome curious Hiſtorical B By 
Mr. Peck. 40. 6s. 

15. Milton's Memoirs of Oliver Cromwell, with curious Hiſtorical 
Pieces, Publiſhed by Mr. Peck. 4to. 6s. 

16. Capt, Dobbs's Account of the Countries adjoining to Hudſon's 
Bay; their Situation, Climate, Trade, Navigation, &c. 'with an Abſtract 
of all the Diſcoveries that have been publiſhed of che Iſlands, &c. in che 
3 Weſtern Ocean; Vocabularies of Indian Languages, &c. 4to. 5 8. 

Elſtob's Rudiments of Grammar for the Saxon Tongue. With an 
13 for the Study of Northern Antiquities. Very uſeful towards 
the underſtanding our anc.ent Engliſh Poets, and other Writers. Being 
the only Saxon Grammar in the Engl-:ia Ege $10. 2. 6d. 

18. Foſſilia Hantonienſia: Collecta, & in Muſeo Britanrico epo ta, 


a Guſtavo Brander. N. B. Theſe Foſſil Shells collected in the County 


of Hampflire, aud for the oreateit part wholly unknown to us, are 
exquiſitely engray ed a Latin Deſcription given by Dr. Solander, and a 
prefatory Account in Latin and Engiith. 4. 108. 6d. 

10. A Natural Hiſtory of Foſſils, upon a new Syſtem. To the De- 
ſcriptions are added hillorical Facts, and critical Obſervations. By Mr. 
Da Coſta. 4to. 128. bd. | 

20. The Nzw Obſervations of Two Swediſh Gentlemen, on Italy and its 
Inhabitai , written originally in French. Hy M. Groſley, F. R. 8. and lei em- 
. . the Academies of Inſcriptions and Beiles Lettres. 2 vol. 8vo. 10s. 

| New Obſervations on Eng'and and its lohabitants, made in a J cur 
to de in the Year 1765. By Mont. Grofley, 2 vol. 8vo. 105. 

22. A Voyage to South America, by Don Geo. Juan, and Don Ant. 
de Ulloa; the third Edition, with the Notes and Remarks of Mr. John 
Adams, who reſided {everal Years in thoſe Parts, 2 vol. 12 8. 

23. 'l he Roman Hiſtory from the Foundation cf the City of Rome to 


the Deſtructign of the Weſtern Empire. by Dr. Goldſns.tn, ; In two 


volumes, 8vo. 125, 
24. The Hiſtory of Para uay; containing, among many other new, 


curious, and interefling particulurs of that country, a full and authentic 

account of tie eltablihments formed there by THE IE SUITS, from 

among the ſavage nauves, iu the very centre of barbartiſm ; cltabiiſhments 
a'lowed to as, 1eaized the ſubiime ideas of Fenelon, Sir Tue More, 

and Flaco, Written originally in French by che celebrated Father 

Chutlevoix. 2 vol. 89. 19 5. 

5. A Specunen of an Ety mological Vocabulary, or Eifay by means 


25 
»t the analyric method, to retrieve the antient Celtic. To which are 


added ſome Adina Articles, 5s in boards. 


20. A Journey from London 40 Genoa, through England, Portugal, 
Spoln, and France; by joſeph Baretti, Sccietary. tor Foreign Conetpon— 
de te to the R Fa Academy of Painiing, Sculpener; ad Architecture, 
4 vol. Su. 19 >, in boards. N. B. An b dition of this work 1s elegantly 


Pi 14264 d ou royal 4 aper . WO VIauBle: Quartz, piice, in boards, 2 l. 28. 
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